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PRE-COURSE MATHEMATICS SKILLS AND SUCCESS ON
ADVANCED NAVAL TECHNICAL COURSES

Captain Kenneth A. Amyot

Canadian Forces Personnal Applied Research Unit
Willowdale, Ontario, Canada

Background

Training for Naval trades inm the Canadian Forces (CF) has become
increasingly more expensive and lengthy in recent years. High levels of
attrition on technically advanced weapons and electronics courses have
become a cause for concern. To place the attrition problem iuto
perspective, it 1is necessary to briefly describe the selection and
training process.

Although Navy recruits are enrolled directly into electroaics and
weapons techniclan trades, their iait{al or basic training, called Trade
Qualification (TQ) 3, 1s designed to prepare them to become junior
operators of the naval combat systems equipment asgociated with their
assigned trades. This is followed by two to three years of employment at
sea during wnich time they qualify to the next higher level, TQ4, through
on-the~job training. At this point, technical training to prepare them
for employment as maintalners of equipment is provided as a TQ5 formal
course.

In wost CF trades, TQ5 training is a logical extension of TQ3
training, with sueccess on basic (TQ3) training being a good predictor of
success on more advanced (TQS) training, For this reason, selection
standards have been developed and validated on the basis of TQ3
performance. High success rates on Neval TQ3 courses indicate that the
entry standards work well for that purpose. However, because of the
disjuncture associated with the Naval “user/maintainer™ concept, the
aptitudes required for success at tne higher levels may well be different
than for the basic level.

Advanced Naval techniciau training is substantially academic,
emphasizing mathewatics. Aptitudes uged for selection way include ability
to learn, but not necessarily achievement; i.e., whether the material has
already been acquired. Training development authorities at the CF Fleet
School in dalifax, MNova Scotia, where these courses are conducted,
attribute the high TQ5 attrition directly to a lack of sufficient
mathematics skills prior to training. To address this deficiency, a three

the views and opinions expressed in this paper are those of the author,
and not necessarily those of the Department of National Defence.
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week Pre-Academic Qualifying Course (PAQC) was introduced to immediately
precede the first semester of the TQS5 course. Although part of the
purpose of the PAQC was to bring tradesmen up to the required threshold
level of mathematics, in reality it serves a screening function. It has
been increasingly difficult and expensive to continue to operate PAQC
traianing. The Canadian Forces Personnel Applied Research Unit (CPPARU)
vas tasked to explore the possibility of a cost-effective substitute for
PAQC training.

Remedial Training

Cognizant of the deficiency in pre-course mathematics skills, the
CF Fleet School devised a nuwber of remedial meacures., A self-study
Programmed Iastructional Package (PIP) was found to be ineffective. A
Computer Assisted Learning (CAL) Laboratory was established to allow
students to upgrade their wathematical knowledge during off-duty time
before or during TQ5 training. While effective, the CAL facility (located
only on the East coast) was not readily accessible to ail students. The
scope of this project was, therefore, expanded to Znclude an examination
of means to better integrate the CAL facility within the training process.

Canadian Achlevement Tests

Research was initlated to identity standardized, commercially
available tests to measure coupeteace in aathematics and to determine
their ability to predict success on the PAQC and follow-on TQ5 courses.
The tests selected were the two mathematics subtests of the Canadian
Achievement Tests (CAT) (Canadian Test Centre, 1981). The California
Achievement Tests, a widely used test battery in the Uaited States,
provided the initial pool of items for the CAT. The Canadian version met
the criterion of being achievement tests for which Canadian national norus
Jere available. The Canadian norms are based on a sample of 76,000
students randomly selected from across the country.

The first subtest, "Computation”, relates to the four basic
functions of addition, subtraction, wmultiplication and division. The
second subtest, “Concepts and Applications”, includes problems covering
such areas as number theory, scales, measurement/graphs, geometry, problea
solving, fractions, and rounding and estimating. The content of the
subtests covers the full range of matnematics taugnt in grades nine
through twelve. The subtest scores, and thelr combined total, may be used
to obtain both norm-referenced and criterion-referenced descriptions of
achievement,

Analysis

The two CAT subtests were administered to 166 Naval Electronics and
Naval Weapons Technician students undergoing training at Canadian Forces
Base (CFB) Halifax, Nova Scotia and CFB Esquimalt, British Columbia, during
the first day of their PAQC training. A supplementary questionnaire.
designed to obtain inforwation on tne students' mathematics background,
was also administered. Pearson product-moment correlations were computed
between each CAT subtest score and the total of these two tests, and the
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results of the PAQC mathematics examinstions and final overall course
results. As well, grades obtained on mathematics examinations administered
at the end of Semester I of the TQ5 course were correlated with CAT scores
and PAQC results. Results in Table 1 indicate that the CAT is a valid
predictor of success on PAQC and TQ training. Since the CAT predicts PAQC
success, and since the PAQC predicts Semester I success, it was concluded
that the PAQC could reasonably be eliminated in favour of CAT-testing.

Table 1

Inter-Correlations of CAT Scores,
PAQC and Semester I Performance Measures

PAQC PAQC Semester I
CA Total Math Grade Math
Coap .76 W24 .75 .65 .50
CA - .93 .7 .61 .62
Total - .78 .69 .61
PAQC Math - .90 .70
PAQC Grade - 5

Notes: Sample sizes vary from 56 to 166 Jue to missing data.
All correlations are significant at the ,001 level.

Reported Mathewatics Education Versus CAT Scores

The correlation between grade equivalents measured by the CAT and
grades levels reported on the supplementary questionnaire was low
(r=,34). Tnis correlation was calculated in several ways, coutrolling for
other variables which might have affected performance such as academic
upgrading since enrolment, use of the CAl, Laboratory, academic stream
(university preparatory or geaeral/terminal), and type of program
(ousiness/ commercial, technical/vocational, or academic). This
correlation was never higher than ,40. Undoubtedly, other factors are
involved, such as variability in inter-provincial standards (Ellis &
Amyot, 1984), number of wmatnematlcs courses taken, and the {interval
between school leaving and CAT-testing. This points out the unreliability
of grade levels reported at Recruiting Centres (even if accurate reporting
is assumed) and the problems assoclated with using these as selection
standards. To {llustrate, several examinees reported a pre~testing
mathenatics education of grade nine or less, but their CAT grade
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equivalents were in the grade twelve range. Similarly, several examinees
who reported post—secondary mathematics at the time of enrolment scored
less than grade nine equivalent on the CAT.

Diagnosis Versus Selection

G.ven the validity of the CAT for predicting success on PAQC and IQ
training, the problem became one of when and how to use the CAT, since the
primary purpose of the PAQC is screening, not teaching. One proposal was
to use the CAT as a weans of selecting recruits for Naval technician
trades, by administering them during processing at CF Recruiting Centres.
However, this was considered problematic for three reasons:

a. knowledge/proficiency measured at the time of enrolmeat can
easily have deteriorated by the time the sailor reaches the
point where he will proceed on the advaanced training, which may
be as long as three years later;

b. opportunities and programs exist for sailors deficient in
mathematics to upgrade these skills betwesn enrolment and
commencement of advanced traianing; and, .

c. testing time at Recruiting Centres is a major consideratiom,
and the computation subtest alone requires at least
twenty-eight minutes to administer.

Tnis still left open the possibility of using the CAT at some point after
enrolment to identify those students wno are weak in mathematics. It was
thought that the CAT aight be administered, for example, during the
preceding TQ course to identify potential failures on semester training,
at which point 4 compulsory remedial program could be scheduled for these
individuals.,

Computer Assisted Learning Laboratory

Clearly, the existing Computer Assisted Learuing (CAL) Laboratory,
could be utilized to deliver the remedial program. The CAL Laboratory
uses computer assisted instruction and a course authoring system developed
jointly by the Ontario Institute for Studies in Education (OISE) (Gershman
& Sakamoto, 1982) and Homeywell Information Systems (Honeywell, 1983)
wiaich can be conducted on wany kinds of wminicomputers. This particular
system has been used successfully by 55 1licencees in ten countries,
including tne Training and Development Bramch of the Internal Revenue
Service, Austin, Texas, who report a 60% reduction ia training time
compared to previous methods, thereby saving thousands of hours of student
time with corresponding cost savings. There is a large collection of
fully-validated courseware available including prerequisite, techunical and
academic mathematics. Most of the courses are tutorial in nature,
intended to individualize instructioa by dlagnosing skill deficiencles and
providing lessons as required. Techniques such as random test item
generation, immediate answer analysis and feedback, and performance-
dependent routing through a hierarchical structure of objectives, are
used. Sea trials of the system (Shipboard Mathematical Refresher Training
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(SMART)) have been conducted aboard a destroyer using a microcomputer.
The CAL Laboratory is also used to pruvide computer-based instruction on
advanced !arine Eagineering training. However, as previously noted,
participation in tne remedial aspect of tne CAL Laboratoiy nas been on a
voluntary basis.

Integration of CAT-Testing with CAL

CAT-testing is clearly a cost-effective alternative as a screening
device, and has several additional advantages. The first is that it
provides the potential to identify wuch more precisely the level and the
specific skill/knowledge deficliencies of the TQ5 candidate than 1is
possible with tne PAQC. Second, it is simpler to assess a large number of
candidates at various times and locdations using a one nour test than it is
to conduct a three-week course. This means that all TQ5 candidates cen be
assessed when and where they are available and at a point in time where an
effective remedial program can be put in place. There is a considerable
investuwent on the part of the CF and the individual during the years
between enrclmeat and TQ5 training. The aim, therefore, should be to
capitalize on this investment by bringing students to a point where they
can succeed on this demanding, lengthy and expensive training. CAT-testing
cannot, therefore, merely be substituted for the PAQC. There must be
provision for remediation. While the CAL Laboratory has the potential to
satisfy tuis requirement, it must be part of a coordinated program to be
effective and efficient. The integration of CAT-testing and the CAL
Laboratory should prepare studeats to pass the acadeaic portions of TQS
courses.
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Csuses of Performance in
Air Force Initial Skills Training

Frencis D. Harding and Michael Mumford
Advanced Research Resources Organization

Joseph L. Weeks
Air Force Human Resources Laboratory

This peper reviews a study in which a system for assessing the impact of
aptitude requirement adjustments on Air Force initis) skills training was
developed (Mumtord, Weeks, Harding & Fleishman, 1985)., As & result of the
modeling process that wes carr'‘ed out, insights were gained into the initial
skills training process to show how student stfributes and course content
variables interact to affect +raining outcomes.

In a previous but related research effort, the Air Force has developed an
index of occupational learning difficulty defined as the time required to
tearn to satisfactorily perform the tasks required in an occupation.
Subsequently, it has been suggested that the Air Force manpower allocation
system might be improved if the Occupational Learning Difticulty Index was
used as a frame of reference in establishing aptitude minimums. However, an
analysis by Weeks (1984) indicated that the reaiignment of sptitude minimums
in sccordance with occupational learning difficulty would lead to marked
shifts in aptitude minimums for several specialties. Thus, the concern for
more definitive information about the possible impact of shifts in aptitude
requirements before Instituting such changes was expressed by Air Force
managers.,

Methou

In reviewing the relationship between cognitive abilitles and training
outcomes, it became apparent that the effects of aptitude on training
outcomes could be captured only by considering in addition to aptitude a
variety of other student attributes as well as the potential interaction of
sptitude and related variables with the training processes sssociated with
particular training courses. Thus, it was decided that a multivariate path
analysis approach would be the most appropriate means capable of incor-
porating a variety of student inputs, course content, and outcome varisbles.

The first step in the muitivariate modeling effort was to define the
major outcomes of initial skills training courses along with the student
input and course content variasbies most |ikely to influence these outcomes.
Also, at this time an attempt was made to identify potential measures of
these variables and to identify any blases or l|iritations that might affect
the general application of these measures. To obtain information needed to
identity the potential varisbles, a series of structured interviews was
condycted at several Air Force technical training centers. At each site
variables indicative of the quality of student training performance; student
input and traing content varisbles that might influence training performance;
probable relationships between course content and student input variables;
potential measures of student input, course content, and training outcome
variables; potential sources and biases In these measures. As a resuit of
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these meetings 7 student input, 16 course content, and 7 outcome variables
were ldentified. The variables and their messures are shown in Table 1.

Outcome Verlsbles
Quality of Student tformence

SIA Time

Academic Counseling
Nonecadeaic Counseling

Retreining

Acadenic Attrition
Nongcadesic Attrition

Student laput/Verisbles
Aptitude

foading Leve!

Academic Motivetios
Simple Interest
Proterence Interests
Educations! Level
Educational Preperation

Age

Course Content Veristles
Course Length
Dey Length
Student=Feculty Mation
Ingtructor Quelity

Ingtructor Experlience
Use of Aids

Hande=on Instruction
Amount ot Feedteck

* Mount ot Prectice
Reon!istment Bonus

Yoerly Flow
Occupstions! Ditficulty

Mescing Difticylty
Abstrect Knowledge

Diversity
Expected Artrition Rete

Tadle 1
rligbles sures

Aversge of w%«:k sts

Nuaber of hours of speciel individust
sssistence (SIA)

Nusber of scademic counseling sessions
Number of nonecademic counseiing
wssions

Number of hours of retraining
Eliminetion for acedemic reasons
Elimination for acrecedemic reesons

Scores on selactor sptitude index of
ASVAB

Tote! score on the Alr Force Meeding
Mitities Test

Nynber of ¢itficuit courses teken
Mwcelved guarsnteed specialty
Aecelived preferred speciaity
Highest educations! leve! stteined
Recommended high school course
proroquisites teken

Yoors trom dirth

Tote! Instructione! hours in course
Length of ecedemic day

Nyumber of students per fescher

Aversge of instructor performence
evalvations

Aversge months of Instructor experience
Nunber of Instructions! slds divided by
courss length

Hours ot hends-on Instruction divided
by course length

Number of eveluations divided by course
longth

Course length divided by number of Its

units
Availebliity of sslective reenlistwment
bonus
Number of students trained yesrly
Oversl| lesrning ditficulty of
occypational tasks
fAeading grede leve! of course meteridls
Ratings ot sdstract knowledge required
in course
Numder of units In couree
Expected stirition rete

Semple

Selection of courses to be Included In +the study was besed on several
criteria which refiected the pragmatic motivetions underlying the study.
Among the selection guidelines were that the courses should be representa-
tive ot all Air Force initiel skills courses; the four aptitude sress shoul!d
be represented, there should be adequate veriance In the minimum aptitude

levels required fo + i 4
with hlghqsfuden? frlo:n '¥ nfo h. courus{h. ampFo °-?r”{[’,.'.s.s°',‘,%s°8 ooen

to include a!l who- had onhrod fho courses in the mos1' recent six months
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with a minimum ot 50 students for each course, These procedures resulted in
a toisl of 5,970 students in 48 courses. Thirty-eight of the courses and
5,081 of the students were used in the model development sample with the
remsining courses and students held cross-validation sample.

Procedure

Once dats coilection and coding had been accomplished, pre.iminary
dsta analyses were conducted In which it was sssumed that all course content
verisbles could be spplied to ail students in each course and that students
with missing data for s varisble would be omitted only from analyses which
involved that varlable. Descriptive statistics and bivariate correlations
among all variables were obtained. This information provided a framework for
reviewing the initial conceptual model and constructing a hypothetical mode!
interrelating the student Iinput, course content, and training outcome
variables. This hypothetical mode! was used to gensrste the path specifica-
tions to be employed In s LISREL V snalysis of the correlations obtained in
the model development sample. The goodness of fit test and residual term
generated by the LISREL V analysis were used to assess the extent to which
the hypothetical model provided an adequate description of the interreiation-
ships among the variables in the model. The multiple Rs generated by the
mode! against each ot the dependent variables were obtained along with the
standardized path and regression coefficients generated in optimizing the fit
between the hypothetical model and the observed correlation metrix. The
regression and path coefficients provide s basis for assessing the causal
impsct of the student input and course content variabies on training out-
comes .,

Results

Inspection of the bivariate correiations among all the variables which
have import for understanding the causes of performance disclosed some
interesting findings about Air Force initial skills training, First, the
two interest measures produced a wesk psttern of relationships which were
hard to interpret so these measures were dropped from further snalysis.
The remainding student input variabies, such as aptitude and student motiva-
tion, displayed positive relationships of about .50 and correlations with
achievement test grades of between ,20 and ,35. Among the training outcome
variables it was found that assessed quality of pertormsnce had negative
relationships with the other training outcomes as would be expected given the
impact of performance on counselling retraining and attrition. it was also
found that counselling and attrition had weak relationships with student
input and course content vairiables while assessed quality of performance and
SIA time displayed moderate relationships with the input and course vari-
ables. This suggests that the effects of student and course attributas on
outcomes are moderated through assessed quality of performance and SIA time.

Among the course content veriables, instructor quaiity, instructor
experience, amount of feedback, and course length were positively related to
assessed quality of performsnce. Negotive relstionships with quality of
performgnce were found for length of the academic day, student faculty
ratio, student flow, and amount of practice.

Interpretation of +the relationships among the course content v?rlables
led to the conclusion that occupational ditficulty, manpower requirements

and course subject matter difficulty were the prime determinants of the
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nsture of the trsining course. While occupational difficulty could be
measured directly, menpower requiraments and course subject matter diffi-
culty represent latent veariables that were defined through observed
variables, As might be expected, manpower requirements were best defined by
yearly flow, while course diversity, expected attrition rete, resding
difficulty, and sbstract knowledge requirements defined subject matter
difficulty.

After the hypothetical model was refined on the bacis of the obtained
intercorrelations from the model development sample |+ was analyzed by
LISREL V and found to provide an excellent fit to the observed relationships
among tha student Iinput, course content, end training outcome variables
within the model develcpment sample as indicated by a goodness of fit index
ot .59 and residual of .19 that were obtasined. A multiple R, training
outcomes, and the predictiive power of the model Is shown by the .75 was
obtsined assessed quality of performence. Multiple correlation coeffi-
cients of .60 and .50 were cbtained against academic and non-academical!ly
counselling respectively while retraining time, academic attrition and
non-academic attrition produced Rs of .76, .83, end .59 respectively, The
weskest prediction of an outcome variable was for SIA time which yielded an
R of .35,

The standardized path coefficients generated by the LISREL V program are
presented in Figure 1. In interpreting this schematic diagram of the model,
the first of the three arrows entering the course parameter variables, e.g.,
course length, day length, student fasculty ratlo, etc., represents the
effect of subject matter difticulty, the second arrow reprosents the effect
of occupations! difficulty, while the third arrow represents manpower
requirements. 0f the two arrows leaving the course parameter boxes, the
first shows Its impact on assessed quality of performance, the second on SIA
time.

Inspection of the schematic diagram of the model indicates that the
student input variables produced sizeable causal paths against assessed
quality of performance: .16, .16, and .14 for aptitude, reading level, and
academic motivation respectively. This suggests that other student input
varisbles in addition to aptitude are prime determinants of training perfor-
mance. Also, it should be noted that the prime course content variabies,
e.9., subject matter difficuity, occupational difficulty, and manpower
requirements had negative effects on quality of student performance (-.08,
~.13, -.10) respectively.

Assessed quality of student performance had substential effects on all
relevant training outcomes. Quality of performance hed sizeable paths
against academic counseling (~.20) and nonacademic counseling (-.23),
Academic counseling in turn had a positive effect on academic attrition
(.22) and on retraining (.34), These results show that counseling moderates
the relationship between performance in training and subsequent outcomes
such as retraining and elimination. This Is one of the more Interesting
findings generated by the mode!, that is, the manner in which aptitude, or
for that matter any student input variable, influences training outcomes.
Aptitude and other student inputs have 8 strong direct causal Impact on the
assessed quality of student pertormance. However, the mode! Indicates that

sfgdenf inputs do not have any direct effect on the more distat training
outcomes such as academic sttrition, nonacademic attrition, and retraining.

Rather, student inputs affect the assessed quality of student performance
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which in turn effects either academic counseling or nonacademic counseling.
The fundamental importance of academic and nonacademic counseling in deter-
mining distal training outcomes is an important finding because it indicates
that, regardless of the quality of student inputs or any manipulations made
to them, whether an individua! is eliminated from training or retrained is
ultimately in the hands of course instructors. Given the fundamental impor-
tance of insiructors' counseling decisions in determining retraining and
attrition, it appears that more attention should be given to this process in
future research efforts, and that both academic and nonacademic counse!ing
shouid be considered major training outcomes. That retraining is an antece-
dent of academic attrition is shown by the path of .25, Thus, high re-
training time appears to be an antecedent of attrition. Another interesting
finding is that subject matter difficulty had a stronger causal effect (.16)
on SIA time than did quality of performance (-.07). This suggests that poor
performance might have some effect on SIA time, but that the difficulty of
the course material appears 1o be the prime determinant.

While at first glance, the path coefticients obtained for many of the
variables may seem low and appear to be lacking in eftective predictive
power, the sizes of the Rs generated by the model and the stable predictions
generated in the cross validation courses shows that the model provides
unusually effective predictions of +raining outcomes. The relatively low
magnitude of the individual path coefficients really in effect confirms the
initial premise of the study that technical training is a highly complex
process which can only be described by a variety of student input, course
content, and training outcome variables. While this Is not an especially
unusual conclusion, it suggests that optimal description and prediction of
the training process can never be attained wiThout employing multivariate
techniques capable of taking into account this complex web of interrelation-
ships.,
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REFINED MODE WiTH STANDARDIZED
PATH COEFFICIENTS

Figure 1: Refined Model With Standardized Pach Coefficients.
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AN EXAMINATION OF THE SIGNIFICANCE OF
NOR-PARTICIPATION IN FIELD STUDIES

Earl H. Potter III
Department of Economics and Management
U. S« Coast Guard Academy

Non-return of survey instruments 1is a problem that plagues all social sci~
entists: In the analysis of returned surveys researchers generally try to
demonstrate that there are no relevant differences between respondants and
non-respondants. Most often this determination is made upon the basis of
demographic data available to the researchers. Much other data that would be
relevant and for which there could be differences is usually not available.
This paper examines the personality differences between military participants
and non-participants in three voluntary studies which required the keeping of
event records over a six-week period.

Over the last several decades researchers have conducted numerous investi-
gations to improve our understanding of the consequences for research validi-
ty of non-random attrition in field studies. Such investigations are usually
limited by the non-availability of data on non-respondants, but significant
differences have been found between subjects and non-respondants who can not
be located for telephone interviews (Weaver, Holmes and Glern, 1975), people
who do not return mailed questionnaires (Macek and Miles, 1975) and persoas
likely to volunteer for experimental studies (Rosenthal and Rosnow, 1969).
While the research literature is full of market research studies which ex-
amine non-return of questionnaires and the characteristics of volunteers,
little work has been done on the characteristics of subjects who drop out of
studies or renege on commitments to participate. Silverman (1964) has found
that “"no-shows" who had agreed to participate in a psychological experiment
were higher in self esteem than were participants. Wrightsman (1966) repor-
ted that "no-shows" scored lower in social responsibility than did partici-
pants. Rosenthal and Rosnow (1969) concluded in a review of volunieerism
that "no-shows"” are similar to non-volunteers in nature and tend to differ
from volunteers in several important respects. Most importantly, they noted
that those conditions which support volunteering are exactly those which lead
to subjects who had volunteered becoming "no-shows".

This is a significant point in considering research in the military under
conditions where subjects are told that participation is voluntary, but hear
that announcement from an official spokesperson in the chain of command. As
researchers we hope that the suggestion that this is an official duty will en-
courage participation~-dealing with non-participation is troublesome. But...
subjects in fact have the right to withdraw. The past research suggests that
these conditions may favor the selective withdrawal of certain subjects.
This paper examines selective withdrawal in three studies at the Us S. Coast
Guard Academy.
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METHOD

SUBJECTS. The U. S. Coast Guard 1s the smallest of the U. S. Service Acade-
mies. Though less well known than West Pofnt or Aanapolis, the Coast Guard
Acadewy functions much the same and in fact exchanges students with the other
Academies regularly. Cadets enter the Academy at the beglnning of the summer
preceding their freshman year. The training that takes place during the sum-
mer is conducted chiefly by cadets (the Cadre) about to enter their own jun—
ior year. This perioi, called "Swab Summer”, 1is, among other things, inten-
ded to be stressful and has changed little since Dornbusch (1955) used the
Coast Guard Academy as a model for military socialization. During the re-
mainder of a cadet's freshman year, the cadet is supervised closely and fol-
lows a strict academic, athletic and military regimen. While academic grades
are given much as they are at any college, cadets are also rated for military
career suitability by thelr peers.

STUDY DESIGN. Study I was planned as a field experiment in which one treat-
ment group would receive a manipulation intended to focus a cadet's attention
on his own ability to meet and deal successfully with the challenge of Swab
Summer. A second treatment group received an additional manipulation inten-
ded to increase support networks within the platoon. It was hypothesized
that subjects in the treatment groups 'would see the Swab Summer experience as
being more manageable and less stressful and report themselves to be more
ready to meet the challenges of the fall semester than a control group. Fur-
thermore, it was hypothesized that the support network treatuent would result
1n an increase in the quality and number of social supports.

Study II was intended as a replication of Study I. Study III was de-
signed to follow up on the unexpected outcomes of Studies I and II. In Study
II1 the nature of the coping skilis treatment was reversed in order to assess
the impact of a different instructional set upon perceptions of stress and
performance.

PERSONALITY MEASURES. The Edwards Personal Preference Schedule (EPPS) was
one of the personality measures. The EPPS is a forced choice inventory with
items balaaced for social desirability. The fifteen factors include achieve-
ment, aftfiliation, dominance and agression which have fairly clear associa-
ticns as well as intraception, exhibition and order which generally are less
femiliar. The second scale was the California Personality Inventory (CPI).
The CP1 was designed to tap personality constructs with broad social rele-
vance which favor the positive side of human natures The eighteen subscales
fall into four groups--measures of: (a) poise and self-assurance, (b) so-
cialization and responsibility, (c) achievement potential and 1intellectual
efficiency, and (d) interest modes. The third scale was the 16PF which was
developed with ncrmal and clinical groups. The sixteen independent factors
of the scale are described with bipolar adjective sets in current handbooks,
although, early in the development of the L6PF it was noted for the colorful,
1f obscure, factor labels chosen by the author. These factors include factor
A {reserved vs warmhearted), Factor E (humble vs assertive), Factor L (trust-
ing vs suspicious), Factor Q4 (relaxed vs tense). The three scales were ad-
ministered to the entire entering classes early in their respective "Swab
"Summers”. In general, thelr profiles paralleled those of high school or col-
lege students with some notable similarities to military reference groups.
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PARTICIPATION. The dependent variable is participation defined in Studies 1
and II as completing a stress dlary for three of the six weeks of the study
and in Study III as keeping a record of positive events for six of the six
weexs of the study.

STUDY I

SUBJECTS. The subjects of Study I were the 351 cadets sworn into the Class
of 1984 during the first week of July, 1980. Of these cadets 311 were men
and 40 were women ranging in age from 17 to 21 with the majority (236) being
18 at the time of their entry. The subjects upon entry wers randomly as=—
signed by the Coast Guard Academy to one of nine platoons. The one exception
to this procedure was that all the cadets who were band members were assigned
to the same platoon. Since this fact resulted in the one platoon being sys-—
tematically different both in composition and with respect to its program for
SWAB summer, the band piatoon was eliminated from this study as well as Stu-
dies IT and II1I. The remaining eight platoons were randomly designated as be-
longing to Treatment A, Treatment B or Control groups. Platoons 1, & and 7
were assigned to Treatment A. During the summer program 12 of the original
117 cadets in Treatment A resigned. Dropping these cadets from the study re-
sulted in Treatment A being comprised of 105 cadets in three separate pla-
toons. Fifteen cadets vesigned from the total of 114 cadets who started in
Platoons 2, 4 and 8 which were designated as Treatment B leaving 99 cadets in
Treatment B. Two platoons, with a total of 75 cadets completed the summer
program in the Control group.

RESULTS. 1In Study I only four subjects in the social support network treat-
ment and no subjects in the non-support treatment completed stress diaries
for six weekss Thirty-nine subjects met the participation criteria of three
wecks. Participants were contrasted with non-participants using a T~test on
the 16PF, CPI and EPPS. Of all the possible differences, only three emerged.
On the 16PF participants appeared to be more conscientiovus (6.9 vs 6.2,
p<-05) and more intelligent (6.9 vs 6.3, pg.05). On the CPI participants reg-
istered a lesser degree of flexibility (7.4 vs 9.0, pg.01l) which Gough (1975)
interprets as meaning that these subjects tend to be industrious, methodical,
and responsive to authority.

STUDY 11

Study II was conducted in part as an effort to improve the participation
rate. The study was the same in all respects except that the experimenters in-
creased their follow-up efforts by maintaining much closer contact with com
pany officers and cadre than in the previous year. Despite these efforts,
support for the study among company officers ahd cadre varied widely. Some
responded to {increased contact with more support for this study, some de-
veloped a vested interest in their own cadets' participation and supervised
more closely than requested or desired and others flatly vefused to encourage
the participation of their cadet subordinates. What is noteworthy about this
variability, and at the same time not unusual, was that command policy was
supportive of, although not enthusiastic about, the study. Hence, all the

475




company of ficers and members of the cadre were publicly supportive and public-
ly committed to encouraging but nct pressuring cadets to particicipate. The
variability occurred in private statements and in behaviors contrary to pub-
l1ic positions. Thus, while the experimenters in their introduction attempted
to provide a more supportive and a less pressured introduction to the study,
staff follow-up resulted in more pressure which probably contributed to a
higher participation rate and, some cadets perceiving that the study was com—
pulsory and not at all voluntary. This feature of Study II probably is com~
mon to most “voluntary” participation in officially sanctioned studies, but
i{s clearly undesirable.

SUBJECTS. Study II was conducted during the summer of 1981 utilizing the 396
cadets of the Class of 1985 as subjects. Of these cadets 331 were men and 65
were women. They were divided into nine platoons one of wnich, the band pla-
toon, was omamitted from the study. Treatment A, the non-meeting group, was
comprised of three platoons tocrailing 133 cadets, 14 of whom resigned before
the end of SWAB summer. The non-meeting group included therefore, 119 ca-
dets. Treatment B, the meeting group was comprised of three platoons total-
ling 141 cadets of whom 15 resigned without completing the summer training
program. The meeting group, therefore, included 126 cadets- A control group
of two platoons with 85 cadets received no treatment as in Study I. Ages of
the cadets were typical of cadet classes ranging from 17 to 21 with 61.6% be-
ing 18.

RESULTS. As in Study I, cadets in the meeting group did not appear to keep
their committment to meet regularly in small groups. As did cadets in the
non-meeting group, they discussed the study with friends of their own choos~
ing. They seemed to form no significant bonds as a result of the randomly
generated meeting groups. Given the tremendous pressure on cadet time 1t
turned out to be next to impossible to get cadets to take the time to do some-
thing that was not natural when the experimenters could not require or even
closely monitor compliance. These further findings support the determination
made in Study I to consider participation in both Treatment A and Treatment B
as members of one treatment group. In Study II, 91 (out of a possible 245)
cadets participated for three or more weeks of the study.

PARTICIPANT VS NON~PARTICIPANT DIFFERENCES. Given the greater participation

rate and the perhaps different dynamics of Study II, one would not necessari-
ly expect participants to differ from non-participants in the same fashion as
in Study I. Both participants and non-participants rank above the normative
means on the CPI's scales for dominance, capacity for status, and social pres-—
ence. Non-participants, however, are characterized by a pgreater degree of
dominance (3.9 vs 31.6, pq.001), greater capacity for status (20.5 vs 19.4,
p<-03), and greater social presence (39.5 vs 37.7, p<.05). Non-participants
are, therefore, more independent, self-secking and less patient and deliber-
ate. On the EPPS, non-participants appear as more dominant (34.0 vs 24.3,
p<.01) and less verbally aggressive (12.8 vs 14.2, p<.05). The overall pic-
ture of the non-participants fin contrast to the participants is that they are
less likely to accept direction from outside, and more likely to invest them—
selves in demonstrating their independence. As Brehm (1966) would suggest,
they are more likely to resist further imposition on their freedom by refus-
ing to participate when the cost to their advancement is low.
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ST 11t

OVERVIEW. Study III was conducted in the same fashion as Studies I and II
with the one critical differance peing that subjects were instructed to keep
daily records of the gocd things that happened to them instead of stressful
events. Since this task was both less demanding and more pleasant, participa-
tion for the minimum period was expected to be greater. Also, for the same
reasons a greater degree of participation was considerad essential. While
the recording of one stressful event required writing a paragraph and took
some thought, reporting that the cadet received a letter could be done in
three words with little thought. By changing the structure of the treatment,
therefore, the criterion for participation was also altered. A second conse-
quence of the change in the treatment was that officer and cadet leadership
could wmore easily encourage participation. Nevertheless, variability was
still evident ranging from the exertion of too much pressure to less than en—
thusiastic follow-up.

SUBJECTS. Study III was conducted during the summer of 1982. Owing to a
change in the Coast Guard requirements for Academy graduates the Class of
1986 which entered during that summer was considerably smaller than previous
classes. A total of 250 cadets including 206 men and 44 women were sworn in
during the first week of July. These cadets were randomly assigned to six
platoons one of which, the baand platoon, was omitted from the study. Two pla-
toons totalling 87 people were designated as controls who received no treat-
ment instructions. One platoon of 41 persons was assigned to Treatment A,
the non-meeting group. Of these, 7 persons resigned before the end of the
summer leaving 34 in Treatment A. Two platoons totalling 81 persons were as-
signed to Treatment B, the meeting group. Ages ranged from 17 to 21 with the
ma jority being 18.

RESULTS. Participation in general was much higher as expected. This fact is
due most likely to the much greater ease of completing the task. The entry
of one event, e.g. "got a letter” would classify a cadet as participant for
the week; yet, the real fmpact of participation might be much less. There-
fore, for Study III the participation level was set as six weeks for all sub-
jects. Defined in this manner, 27 of the 107 subjects were classified as par-
ticipants. This figure places the participation rate of Study III at 25% and
between the rate of Study I (19%) and Study II (37%). Once again cadets
failed to meet regularly in their small groups. This fact is evident in the
finding that social networks did not reflect the impact of assignment to
small groups, from discussions with cadets, and from follow-up reports that
groups seldom met. The sole virtue in attempting to get groups to meet for
each of these studies was comparability. In order to make sense of the nega-
tive results associated with random assignment to small groups, however, one
only has to recognize that cadets spend 24 hours per day working and livirg
in close association with a peer group. Unlike a large university or even a
small liberal arts college, the Coast Guard Academy spends a whole summer be-
fore the commencement of the Academic year building’peer groups. It is appar-
ent that cadets consideved the small group assignments as superfluous.  The
majority reported a high degree of satisfaction with social supports (X=3 3
on a 7 point scale with l= “high satisfaction with support received at the
Academy” and 23% reporting some dissatisfaction).
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PARTICIPANTS VS NON-PARTICIPANT DIFFERENCES. Participants in Study III were
characterized on the 16PF as being more conscientious (6.28 vs 5.24, p<.01)
and more forthright (4.16 vs 5.12, p<.05) than non-participants. Oa the EPPS
participants appeared to be higher in affiliation (18.74 vs 16.32, p<.05).
This profile, as does the profile of participation in Study I, represents par-
ticipants as more open and more likely to follow through on commituents.

DISCUSSION

It i{s clear that cadets who dropped out of these studies differ from ca-~
dets who met the participation criterion in the studies. Participation rates
varied with the assigned task and with the energy with which follow-up ef~
forts were made. Participation also varied with personality such that par-~
ticipants like tre volunteers studied by Roseathal and Rosow were more compii-
ant than non-participants. The significance of these findings will vary with
the nature of the study. In these studies personality variables on which sub~
jects differ did not correlate with dependent variables. Were these studies
of job satisfaction, leadership, motivation or work habits non-participation
would not be so benign. In a military setting where subjects might feel com~
pelled to "volunteer" resistance to pressure might well be a systematic bias
to research results'
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ADVANCING SURVEY DESIGN THROUGH TECHNOLOGY

Linda M Doherty
Navy Personnel Research and Development Center

Recent development in computer capabilities and
communications are enabling attitudinal surveys to be designed,
developed, administered, and analyzed quickly and accurately.

The use of computerized survey systems should lead to improvements
in survey design, while at the same time providing policy makers
with timely and accurate information This paper describes the
components one such automated system, and outlines some important
survey research 1ssues that may be addressed by using this
technology over traditional paper and pencil survey methods

Computer technology applied to surveys in the past has focused almost
exclusively on the statistical processing of data. While this is an
important component of the survey research process, other components may
now be automated and integrated into a complete system. Recent
developments in computer capabilities have enabled the private sector to
design, develop, administer and analyze surveys quickly in a broad range of
settings that include local and national elections, and consumer product
evaluation. Existing computer technology is sufficiently inexpensive so
that computers can communicate with remote terminals to efficiently collect
and analyze attitudinal information and integrate that information with
otner data bases Since computer administration of surveys is a relatively
new phenomenon, little research has been done comparing this method with
other data collection methods Also, survey design research issues more
easily studied with this method have not yet been identified.

This paper focuses on (1) describing the components of a computerized
survey system that should lead to improved survey design, and (2) defining
some of the research issues that may be addressed through such automated
data collection methods

Automated Survey System Components

Automated Survey Administration and Data Collection

The Navy Personnel Research and Development Center is developing an
automated survey system to assess the attitudes of the Navy civilian
workforce  CENSUS (Computerized Executive Networking Survey System)
administers questionnaires and collects information using remote terminals
linked by phone lines to host computers The attitudinal information 1is
then integrated with existing personnel data bases and statistically
analyzed

Besides the efficiency of administering surveys via computer, the
technology has other implications for survey de<ign. First, the "demand”
characteristics of the computer terminal are such that it is almost
impossible to leave items blank, or provide more answers than requested
Second, since branching and individually tailored questions are easily
presented, 1t is possible to study different versions of a survey upon
individuals, and vary format characteristics, etc. Third, the survey
format may be used to provide feedback to participants to increase the
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accuracy and reliability of the information provided, and to present
results from previous surveys. Feedback could include specific instructions
about how to interact with the computer and complete the questionnaire, and
provide positive and negative comments contingent on the quality of the
responses

Sampling Strategy

The sampling process may be made more efficient by computerizing the
strategy used to extract samples from the population, permitting policy
makers to select subsamples of interest, yet ensuring an appropr:ate mix of
participants. The computer program will be structured so that an updated
population data base may be maintained and monitored, enabling
representative replacement participants to be selected efficiently In
addition, results from secondary subgroup analyses on the data base should
well represent the population of interest While the sampling strategy
1tself cannot directly influence the number of survey respondents, the
computer terminal used to administer the surveys is interesting and
involves the participants in the task. This should increase the likelihood
that the identified sample wil! agree to respond to the survey

Data Analysis

The automated survey syctem allows results to be computed more
quickly and 1n greater depth than by transferring paper and pencil
responses to computer, since the questionnaire is already in the
appropriate format for data analysis. By automating the data collection and
statistical analysis phases, data entry errors will be avoided The faster
the results are reported, the more timely and credible they will be, and,
hence, more likely to be accepted and utilized by policy makers Also,
answers will be integrated into longitudinal data bases, where secondary
analyses may be conducted with relative ease. Branching characteristics of
the data collection methods will create hierarchically ordered data
Statistical methods need to be developed to aralyze these type of data, and
further advances in application of statistical and computational methods
should occur as a result of the need to analyze longitudinal,
hierarchically ordered data

Computerized Authoring System

A computerized authoring system for survey development will be an
interactive software program that provides a manager untrained in
questionnaire design with a prompting, retrieval, and feedback system to
produce reliable and useful surveys. As methods for developing questions
become more precise, and as data banks of questions and responses are
established, it is possible to develop an authoring system that can prompt
managers to develop questionnaires independently and interactively. The
authoring system will consist of two components - a menu-driven control
system that includes an editor and format specifier, and a data base that
includes survey data from previous questionnaire administrations and
standardized questionnaires The authoring system will improve
questionnire design in general, and will enable the development of
questionnaires from an a priori knowledge and theory building perspective
Thus, the quality of surveys should improve, as well as their
applicability.
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Feedback Systems to Policy Makers

The expected outcomes of automated surveys are results that are
improved in quality and timeliness. By automating reports of the results,
policy makers should be able to utilize the findings more quickly.
Communication should improve by using the technology of presentation and
communication methods These feedback methods would include improved
information displays such as the ernhanced use of graphics (Fienberg, 1979)
Also, a true feedback system will be established where policy makers become
invelved in developing questionnaires through the computerized authoring
system and accessing the data base, interactively, through easy to use
menu-driven computer programs. By evaluating the needs and questions of
policy makers, more effective feedback that provides input to future survey
designs is the final component in the automated survey system

Research Issues

Response Effects

Most sources of variation in the quality of survey responses may be
attributed to what Orne (1969) originally referred to as the "demand
characteristics of the situation." Bradburn (1983) stated that " the
characteristics of the task are the major source of response effects and
are, in general, much larger than eifects due to 1nterviewer or respondent
characteristics.” (p 291). Studies of the task characteristics in
traditional paper and pencil questionnaires indicate there are few
differences in the variability or quality of responses for different
methods of presentation for all types of questions (Sudman and Bradburn,
1974) Use of the computer provides the survey developer with the ability
to study these effects systematically

Sensitive questions. Collecting responses to sensitive questions may
be one area where method of presentation is important. In this area,
computerized administration can make a considerable contribution by
improving the number and quality of responses obtained. Respondents may
perceive that completing a survey on an automated system is more anonymous
than other methods, and, hence, they may be more willing to disclose
personzl and sensitive information One method previously tested to
increase anonymity, and believed to increase honesty, is the randomized
response technique (Warner, 1965), which requires the respondent to use
randomization to determine whether a sensitive question or an innocuous one
is to be answered Simple probability calculations then give an estimate
of the nunber in the sample who agreed with the sensitive question, without
knowledge of which respondents did so. This technique was found to
increase reports of socially undesirable behavior and, perhaps, honesty
Some evidence indicates that respondents may answer electronic surveys with
more extreme, thus, less socilally desirable answers than they answer paper
and pencil surveys (Kiesler and Sproull, 1985; Xiesler, et al , 1985).

Questionnaire foymat. Considerable work has been done to study the
effects of task variables such as questionnaire format, wording, and
length, with conclusions that these effects are too complex to meke
definitive statements (Sudman and Bradburn, 1980). Schuman and Presser
(1981) found little relation between measures of attitude strength and
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propensity to be influenced by question form. However, they did find that
the context in which a question is asked - the ordering of questions, the
inclusion of other questions and the arrangement of the questionnaire can
produce response effects. The implications for studying response effects
using an automated system is that it provides the flexibility to vary the
form of the questionnaire, its length, wording, level of branching or
contingency questions within a single questionnaire or among
questionnaires. The Census bureau is testing one automated system, CATI
(Computer Assisted Telephone Interviewing) system, where interviewers
interact with a computer to make contact with respondents by telephone, and
ask them branching, in-depth questions that are recorded immediately into
the computer (Nicholls, 1983) With the flexibility in question
presentation permitted by automated survey systems and sophisticated
sampling plans, it is possible to design experiments that will elicit the
specific characteristics of questionnaires to which respondents are most
sensitive, and how those characteristics affect their answers

Response_sets and memory Characteristics of respondents, or response
sets, may influence answers to questions in a way that has nothing to do
with the question being asked Some research indicates {(Bradburn et al ,
1979) that response sets may not be respondents attempting to present a
socially desirable image, but may reflect more stable personality
characteristics or different life experiences. By exploiting the branching
capabilities of the computer, it may be possible to discriminate between
response sets and real differences in attitudes

The effects of memory operate on responses because respondents forget
what they have previously answered, or they telescope time and report
events happening more recently than they actually occurred With a
longitudinal panel design for data ccllection and an automated survey
system, the effects of memory may be tested. Previous responses and
information about respondents may be resident in the survey software
programs and used as memory aids when asking follow-on information Also,
updated information may be simply compared to previous responses.

Measurement Issues

One major issue in measurement theory focuses on the number of
multiple 1tems or indices required to adequately measure a psychological
construct versus the number of questions that are reasonable to include in
a survey of limited time (Anderson, et al , 1983) Advantages of a
branching, computerized system are that the questions and response scales
could be tailored to individuals, probing one issue in depth if
appropriate  Scales could be utilized that would be sensitive to capture
differences in individual " attitudes and then using the flexibility ot the
system, adapt questions and scales to more precisely measure individuals
attitudes In this way a number of items would be used to assess a
construct, but the number and type of questions and scales could vary

Scaling techniques Another implication for the data collection
technology is the ability to more easily use complex scaling techniques to
assess attitudes While many of these techniques provide cesearchers with
additional information, some of the shortcomings are that they are too
cumbersome and time consuming (Anderson et al , 1983) For example,
application of nonmetric multidimensional scaling techniques are
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advantageous in the level of measurement required (ordinal) and output
provided (dimensional plots), but the paired comparison method of data
collection takes too much time and is uninteresting to the participant
With an interactive computer system, the data collection time could be
reduced as additional data is requested only if other information 1s needed
to construct an adequate perceptual map of the items

Measurement models. A second major area in measurement that will be
influenced by the applicability of technology to collect and analyze data
is the use of more sophisticated measurement models. While methods to
combine items to uncover a psychological construct are not new, development
of these in the field of attitude measurement is. One technique, latent
structure analysis is being developed in attitude measurement, and may
provide a way to measure attitude types (Reiser, 198l) The use of the
broad set of multivariate techniques (models) should also increase The
appropriate use of factor analysis is one such important technique in
describing attitudes.

Social Indicators

Automated s vveys provide the ability to collect vast armounts of data
rapidly and maintain large longitudinal data bases The growth of these
data bases should stimulate the growth of statistical and computation
methods to analyze these specialized hierarchically ordered data bases,
created because of the branching characteristics of automated data
collection In particular, the type and quality of the data should
stimulate innovative methods of analyses by disciplines other than social
science Causal models that combine attitudinal and economic variables to
describe behavior for individual subgroups of the samples should be one
area that is stimulated by the accumulation of large data bases

The second outcome of developing longitudinal data beses may be the
improvement of experimental designs to evaluate the effects of policies By
integrating innovative experimental designs with survey research
methodology, social indicators of the behavior of the military and civilian
workforce may be developed Collecting longitudinal, panel data in an
efficient manner permits the establishment of baseline data and the ability
to measure the long term effects of policy changes Improvements to the
design of experiments testing policy changes and the associated complicated
sampling plans for collecting survey data may be the result of the
implementation of automated surveys

Conclusions

Automated survey systems will have a positive impact on survey design,
and its methodological problems Through computer technology, surveys
will be able to be developed, administered, and analyzed more efficiently,
providing high quality results to policy makers. Automated surveys can
also substantially increase the amount of available data for subsequent
analyses One of the challenges will be to develop the analytic and
statistical tools to evaluate the data, and to develop behavioral models
using attitudinal and other, traditionally collected demographic variables
What is needed is the transfer of methodologies across academic disciplines
to actively address the problems encountered in implementating wutomated
survey systems
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IMPLEMENTATION OF A CIVILIAN AUTOMATED SURVFY SYSTEM

FRANK L. RIPKIN
STEVE CECIL

OFFICE OF THE CHIEF OF NAVAL OPERATIONS
CIVILYAN PERSONNEI, POL.ICY DIVISION
ARLINGTON ANNEX
WASHINGTON. D.C. 20350

CENSUS -- The Computer ized Executive Netaorkina Survey System 15
being developed by the Navy Personnel Research and Developnent
Center to address both an 1mmediate operational need as well as
to serve as a basis for new technology for automated <urveys.
This paper will be concerned with the concepts underlying the
development of CENSUS and 1ts potential application as a tool for
policy development for the Navy.

The Department of the Navy has approximately 350 thousand civil
service employees located worldwlde, working in some 450
different occupations. With a work force of this magnitude.
civilian policy makers require a consi1derable amount of
information and data to formulate policies which range from
procedures and regulations concernina the h'ring of employees to
policies qovernina their retivemeut sSystem. The wrublem  facina
the policy maker 15 deriving information of both a factual (work
force demographtcs. trends 1n retentiopn. etc ) ang on attaitudar 4l
nature i1n order to make npossible proactive rather than reactive

policy decisions. Compounding the problem 3« the reguirement
that policy be developed in a timely manner: we often have very
1ittle time to assess and resvond to pelicy probonal: vresented

to the Navy by such external agencies as the Office of Manvaement
and Budget or the Office of Personne! Manaaement

Uoinu this as a background we notnatly have two 3lternative~ for
most policy decisions which 1mpacl on employees, their obinions
and attitudes:

(1) The Quick Fix = =~ Providing for o gut or Knee
jerk reaction pertaining to employee attitudes
coupled with an estimate of the demographic
impact on the work force.

&
(2) The Steady Course = = Through this methed we &
take the time, six to elghteen months normally, S
to develop qualaty survey instruments which A
address the issues 1n a stralght-forward and é?
accurate manner, 1dentify a proper campling that Q
reflects the affected population and, conduct a o2
thorouah wurvey and analvsia  of the work  force ® ﬁ
attitudes toward 3 oaiven nolicy  or policv ?.9

proposal. We then couple this assesament  of I~
attitude and opinlon with information detailing j?
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work force demographlc changes actually observed
or modelled.

On reflection these two possible plans both offer a viable means
for development of policy. The Quick Fix while fast, may vresult

1n a less than desirable outcome because a thorouah analvs.,- ¥as
not conmpleted. The Steady Course on the other hand, offers o
sound basts for policy development decisions. vets bv the 1yme

the decsison 15 formulated the 1ssue has often been <ettied bv an
outside party (more than lJikely using the Quick Fix aporoach)

Thus the genesis of CENSUS - - Utilize advances 1n the technoloay
of survey development. sampling techniauesy felecommunicationg
and computer analysis to reduce the time necessary to ascertain
employee attitudes without sacrificing the accuracy of the Ste v
Course and while 5till gainina much of the speed of fthe Quick
Fix. Joining these advances with those alreadv beina made by
Navy 1n the area of Personnel data collection and analysis
through the Navy Civilian Personnel Datz System (NCPDS) and Human
Resource Modelling, Navy Personnel policy makers will bhave 3
strong developmental tool.

The development of CENSUS has three objectives:
(1) General Objective: Develop a quick reaction
automated survey system in suppert of Personnel

policy development.

2) Techunlcgical Objective: Develop
sophisticated sampling plans.

Investigate the relationship between response
effects and guestilonnaire/survey des.qn

Explore alternative survey presentations.

Develow causal models for aoolication in volicv
analysis

Develop o computer aided author ind vatem  to
A%515t panagers  1n the develoapreut ot survey

instrurents.

2 Cperaticonal Nbjective: Assess the
feasibility of collecting large sanples of
variables through an automafed <urvey network.

Integration of wup-to-date tnformation on the
attitudes and opinions of Navy employees with
the {nformation belng obtained in advanced Navy
data and modelling systems.
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Development of longitudinal data bases to assess
the long term 1mpact of policies and the changes
in employee attitudes over time.

CENSUS DEVELOPMENT

The development of the Computerized Executive Networking Survey
System began in 1983 when the Office of the Chief of Naval
Operations, Civilan Personnel Policy Division tasked the Navy
Personnel Research and Development Center to develop a auick
reaction survey system along the lines of the Harris or Gallup
polls. The lead researcher on the CENSUS preject 1s DP l.anda
Doherty (please see a related paper elsewhere 17 this document).
The project is to be developed 1n five stages:

(1) Init1al systems test

(2) West Coast pilot i1mplementat.ion

(3) East Coast pilot implementation

(4) Naticnwide exbansion

(5) Implementation and ongoing research
The initial system and pilot tests for CENSUS were conducted 1n
November 1984 and April 1985, in San Diego, Califernta and n
Washington, D.C., 1n ABugust 1985. Approx.imately 1000 Navv
employees have participated representing :n excess of 30 Navy
activities with usable results applicable to both the San De.go
and Washington areas.

SYSTEM DESIGN

The system components consisted of IBM PC AT & XT’: with

specially modified software, allowina sSimultincous access by
participanty and presentation of the survev. The syrveve were
presented to the particinants by means ot o Northern Tolecon
DisplayPhone which served as both the telecommunications and
terminal device. The mityoe «omputers served  as hoot  cate
computers during all tests. A mini computer was utilized as a
secondary host during the 1nitial syctem text The Weet g ot
Coast test sites were establiched o order  to telt the
reliability, speed, and uti1lity of the host eauinmenty a~ well as
the logistics of establishing reaional -u.vev centers In order
to make the survey test as  real as possible actual swurvevs  were

developed by the staffs of NPRDC aud this Office.

A unique aspect of the CENSUS surveys is that by presenting the
survey via the computer and terminal we are able to eliminate two
of the major drawbacks of a paper and penci)] survev. One being
the collection of background or demographic dats on participants
at the time of survey administration. All demographic data on
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sampled employees s malntalned at the host site with  the
participant’s responses linked by use of their Social  Secuy ity
Account Number which 1s obtained durina the samuvlina pro~ess and
verified durina survey administration. Thie peeds Lthe  survev
administration as well as allows analysis of responses Keved to a
large amount of demographic data, some of which may be added
after the survey has been administered. This 1s something which
is not normally possible in a paper and pencil survey, and can be
a strong tool for analysis when twists and turns 1n policy
development require additional or unanticipated information be
supplied to the functional manager.

The second benefit of the computer alded survey process 1& the
application of branching in the survey design. By making the
process of branching transparent to the participant CENSUS has
eliminated the standard and frustrating, “1f your answer 1s ves
please proceed io guestion number 34.° We anticinate rhat the
use of branching will make sophisticated survey design 3 toutine
matter in CENSUS and also allow immediate {eedback of (nformation
to participants possible during curvey admini-tration

ASSESSMENT
The tssues under review durina the system and v,lot tests were
the equipment and how well 1t would function, the cflware
operations which allow mulriple access  to the hoot comouter wmd
stores the survev files, the terminal operatiron, and ;1. ca ¢ of
use, the loaist:cs of establishing the survev networky and the
attitudes of the participants. Additional concerns involved  the

actual suyrvey development process and the wutility of survey
results for policy development.

These tests have proven tc¢ be very satisfactory. The results
showed the reliability of the IBM PC AT/XT as a host computer,
It was determined, however, that even though the PC proved to be
reliable, a back-up computer would be reguired 1n future
sessions. The mini computer functioned adequately yet due to (ts
age and mechanical condition did not prove to be as reliable as
the micro. It was decided that further tests of a min1 compute:
as a host would be delayed until a later date. The roftware
functioned as plannedy though results of the later survey onilots
have sheown improvements 1n file handling are required befare fuoll
implementation would he possibie.

The main concern from these system and vilet  te-1.  was  the
extenstve loal .tics and up front work veauired 1o establich 3
aurvey site, The procens (s laboy jnten  yve s conu 1rna ber gl
contacts with activities aud vartricivants to be copdurted helores
during and after the curvey. We anticinate vhe  dergse o0 the
implementation plan  <an take this into  consideration and  thus
reduce the manpower and looistics 1nvnlved., The peadive aaned 1

of manpower and loaistic: reauirements wili continue to be
Addressed as future piloty are conduc red,

489
Copy available to DTIC does not

permut fully lcnble reprodurtion




g’
|

The most encouragina outcome trom our nrospective was the ease of
use for the narticivanty and the v1jilitv to policyv develonment of
the total CENSUS process. The particinantes found the survev easy
to take, the branchina of questions, which 1< transoarent 1o the
user, added significantly to the user acceptance. The gaeneral
response of the user was one of enthusjasm.

The functional managers have touad that the <peed ot developmep!
and thc  amount  of soeci1tic dota made avallable te them  toar
exceeds previous survey processes Followina the analv e ot the
test survevs, data were presented to functional nmanaarrs for
evaluation as a tool for policy development. The results of the
survey, while valid only for the area 1n which the test took
place, contained enough specificity and information to rival
previous paper and pencil surveys. As stated earlier previous
surveys of this nature have taken 6 to 18 months to produce and
analyze. Each of these tests took less than 3 months to develop.
conduct and analyze. We anticipate that after fuil
implementation of the system, CENSUS will be able to reduce the
time for survey development and administration even further.

The functional managers also found the use of electronic ma:l
between NPRDC and this Office durina the second West Coast and
the FEast Coast pilots to be extremly beneficial in t he
development of the survev instrument

From analvses conducted bv NPRDC and this Ofiyoe. the it a)
system and pilot tewts were determined 10 be o (ompiete  SuGess

Further development of the CENSUS proaram will b ccontinued
concentratinag now on system tmprovement s, Navv-wide
tmplementation olanninu, and ContinuIra yeae rch 1n the ey eac of

survey development and analyuo

Question: concerning the development and  annticat on of  CRENSUS
may be directed to Mr  Steve Cecil, CENSUS Project Directar. Mr.
Cecil may be reached at the above address or by tallinag (202)
694-5762 or autovan 224-5762.
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The Utility of Educational and Biographical Information
for Predicting Military Attrition

Barry J. Riegelhaupt
Thomas P, Bonczar
Human Resources Research Organization

An examination of discriminating 1tem responses can
tell a great deal about what kinds of employees remain
on a Job and what kinds do not, what kinds sell much
insurance and what kinds sell little, or what kinds are
promoted slowly and what kinds are promoted rapidly. In-
sights obtained in this fashion may serve anycne from the
imtial interviewer to the manager who formulates per-
sonnel policy. (Owens, 1976, p. 612)

Compelling evidence demonstrates tnat, when appropriate procedures are
followed, the accuracy of biographical data as predictors of future work
behavior may be superior to any known alternative {Cascio, 1982). Biographi-
cal inventories have been developed fer a diversity of occupations, from
unsk1iied and clerical workers to research scientists and Army officers., By
far, the must commonly used criterion for developing, validating and cross-
validating these 1nventories has been attrition,

The role that biographical information can play 1n predicting attrition,
as well as jJob performance, both costly problems for the Military Services,
has been recognized by the Department of Defense, The Office of the
Assistant Secretary of Defense (Force Management and Personnel) as part of a
study to validate and mprove current education and moral enltstment stand-
ards, awarded a contract to the Human Resources Research Organization
(HumRRO) to develop the Educational and Biographical Information Survey
(ERIS). Analyses relating EBIS responses to milirtary performance are
continuing under a contract sponsored by the Office of Naval Research. The
long-range objective of this research 15 to help the Services 1dentify
potentially successful nongraduates and refine selection among high school
graduates.

EBIS Composition
ERIS items can be classified into nine constructs, theoretically related

to m1vtary performance. Demographic 1tems address type of area 1n which one
grew up, famly income, and parents' education. Education achievement

variables deal with years of education, school grades, and type of education
credential., School behavior/attitude items concern school activities,
disciplinary ncidents, reasons for thinking.about quitting school, and so

This research was performed under contract to the Office of the
Assistant Secretary of Defense (Force Management and Personnel) and the
Office of Naval Research. The views and opinions expressed in this paper are
those of the authors and should not be taken as official DoD policy.
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on, Family relations items deal with attitude toward oarental discipline,
presence of each parent in the home, and parent stability (e.g., incidence of
alcoholism, parent's arrest, etc.). Length of longest full- and part-time
Job and all the reasons the respondent ever quit a job are included in the
work history category. Status variables are subject characteristics such as
sex, year of birth, and kind of high school attended. Arrest-related items
deal with traffic, misdemeanor, and felony arrests and convictions,
Alcohol/drug use items deal with both frequency and age of onset for use of
these substances. MNinor Misbehaviors deal with youthful behaviors such as
smoking or running away from home, which are not illegal, but might be
construed as midly negative.

EBIS Administration

The EBIS was administered to approximately 75,000 military applicants
and recruits in the Spring of 1983, Applicants took the EBIS along with the
Armed Services Vocational Aptitude Battery (ASVAB) at a Military Enmtrance
Processing Station (MEPS) or associated test site. Recruits were given the
EBIS during 1n-processing at their Recruit Training Center (RTC). Individ-
uals who took the EBIS are being tracked through their first terms of
service, with an emphasis on identifying military suitability predictors
within education groups, Based on simple ccrrelations between EBIS items and
attrition status, previous work 1ndentified the 24 best EBIS 1tems for
predicting six-month attrition among high school graduates and the best 24
items for nongraduates (Mears & Laurence, 1984), Building on that earliier
effort, the present work describes the statistical weighting of EBIS items
based on 12-month attrition status to produce a total EBIS score, and scores
for each of the nine constructs., The utility of the EBIS for predicting 12-
month attrition 1s examined. Of the approximately 75,000 EBIS respondents,
only the 3,092 male nongraduates who took the EBIS as recruits were examined
in the present effort,

Research Design

In addit1on to nonattrition (stayers) and attrition (leavers) groups for
use n weighting biographical 1tems to predict the criterion of 12-month
attrition status, nonattrition and attrition hold-out groups from the came
population are needed for evaluation of items and weights. Thus, 1n addition
to dividing the sample into stayers and leavers, these two groups were
further subdivided 1nto weighting/selection and evaluation (hold-out)
groups. For the sample of 3,092, the design 1s shown below.

Criterion Group

Stayers Leavers Total

Weighting/Selection 1262 592 1854
Evaluation 842 396 1238
Total 2104 988 3092

Figyre 1, Allocation of Subjects for Weighting
and Evaluation
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Item Weighting and Selection

While a number of different techniques are available for statistically
weighting items (c.f. Owens, 1976), perhaps the simplest techmique 1S the
Horizontal Percent Methed. Cascio (1982) notes that as long as samples are
relatively large, this method yields results comparable to any of the more
sophisticated procedures. An example of how items were weighted 1s shown 1n
Figure 2. The frequency of respondents falling into each criterion group
{stayers vs. leavers), response category combinaticn was computed. Then,
after adjusting for differences in sample sizes in the two groups, for each
response category, (working horizontally) the percentage of cases 1in the
nonattrition (i.e., stayers) group was computed. This percentage became the
response category weight,

Freq. of Freq. of Total Percent
EBIS Item Stayers Leavers Number Stayers
13. Were you ever expelled
from school?
Yes 140 107 247 .38
No 1086 471 _1587 .52
1226 578 1804
28, Frequency of
Physical Fights?
Never 600 272 872 .52
Once or Twice 187 105 292 .47
Occasionally 30 23 53 .40
Fairly Often 12 15 27 .29
829 415 1284

Figure 2, Horizontal Percent Method of Weighting EBIS Items

This approach to weighting has a number of advantages. It can be
applied, without modification, to all 1tems regaraless of the number of
response options that exist for an 1tem, Each option receives a weight,
This s of particular importance for the EBIS where the number of response
options range from two to thirteen across the 119 items. Since this approach
does not require that all items have an equal number of optons, it 1$ not
necessary to artifically dichotomze, for instance, all items for the sake of
consistency 1n  format, Finally, the computation of weights yields
information relevant to the determination of ilem quality (1.e., response
frequencies).

Thus, after the weighting algorithm had been applied to the weighting
sample, response option weights and frequencies were examined for purposes of
eliminating poor items. A poor item was defired as one that either did not
discriminate stayers from leavers (1.e,, response choices had weights around
.50) or had 11ttle variance (i.e., greater than 85 percent of the respondents
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selected one response option). The distribution of 1tems retained for
further analyses 1s shown in Table 1., As can be seen, the Demographic,
Status, and Arrest Related scales were deleted,

Table 1

Distribution of Item Types Represented on the EBIS ond
Retained for Yalidation Against Attrition

€8IS Scale # Items  § Retained % Retained
Demographic S 0 0
€ducation Achievement 14 7 30
School Behavior/Attitudes 32 16 50
Famtly Relations 13 2 15
dork History 37 5 29
Status Varfables 4 [} J
Arrest wlated 16 9 0
Alcohol/Drug Use 12 4 33
Minor Misbehaviors [ 1 67
Total 119 38 2

EBIS Scoring

Having selected 38 discriminating 1tems, the next step was to compute an
EBIS score for each individual 1n the 1tem weighting/selection sampie, The
score an individual received for an 1tem was the weight associated with the
response option selected. For example, referring to Figure 2, 1f the
respondent was expelied from school, a .38 would be the score for that item,
If the individual fairly often engaged 1n physical fignts, a .29 would be
that individual's score for that item. A total scale score was computed for
each 1ndividual by summing the response weights across the 38 1tems. In a
simiiar fashion, 1ndividual scale scores were also computed,

Comparison of Stayers and Leavers

Following the computation of EBIS scores for individuals in the item
weighting sample, stayers and leavers were compared on the total EBIS scale
as well as the s1x factors that were retained. The results are presented in
Table 2.

As can be seen, stayers and leavers had significantly different scores
on the total EBIS scale, as well as five of the six factors. Only for Minor
tisbehaviors was the mean difference not statistically sigmificant, although
1t wes in the expected direction, These results show that those who remain
in the Military Services have different pre-eniistment experiences than those
who leave, thus demonstrating the usefulness of a biographical 1nventory,
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Table 2

Comparison of Stayers and Leavers i1n
the [tem Weighting/Selection Sample

Stayersd Leavers®
£8IS Scale Mean 30 Hean S0 t-value
Total 18.408  1.058 18.136  1.305 4,78

Education Achievement 3.409 .22 3.334 .454 3.9
School 3ehavior/Atsitudes 7.897 .383 7.812 .01 3.65*
Family Relations 919 114 965 .27 2,49
work History 2.513 .055 2.502 056 3,97%
Alcohol/Drug Use 1.431 242 1.398 262 2.56*
Minor Misberaviors 1,784 309 1.763 329 1.4

3n 2 1262

bn = 592

*p <.08.

These resuits should be interpreted with caution, however, Since these
comparisons were performed on the same individuals that were used to weight
and select the 1tems, observed differences between stayers and leavers may
not reflect true differences, but rather chance fluctuations, The applica-
tion of the 38 items with their corresponding weights to an 1independent
sample might yield substantially different results from those obtained using
the item weighting/selection sample. Thus, the next step was to evaluate the
utility of the EBIS 1n the hold-out sample,

Comparison of Stayers and Leavers in Hold-Qut Sample

As 1n the previous sample, item weights were applied to individuals 1in
the hold-out sample and ZBIS scores were derived, Once again, stayers and
leavers were compared on a total EBIS score and on the six factor scores.
The results are presented 1n Table 3. As can be seen, the EBIS total score,
as well as the Education Achievement, School Rehavior/Attitudes, and

Table 3

Comparison of Stayers and Leavers in
the Evaluation (Hold-out) Sample

Stayersd Leaversb
EBIS Scale Hean S0 Mean so t-value
Total 18.384 1,029 18.195 1,266 2,79*

£ducation Achieverent 3.410 .370 3.351 .f74 1.36"
Schoo! 3enavior/Attitudes 7.390 328 7,921 95 j.2
Fimly elations 976 121 362 A8 1.3
aork distory 2.511 056 2.50% .57 <1
Alconol/Orug Use 1.440 211 1.408 272 2.22*
inor Misbehaviors 1.768 330 1.736 .308 <1

an = 342

Bn = 396

*p <,08.
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Alcohol/Drug Use scales yielded sigmficantly different mean scores for
stayers and leavers, The significant differences that were found on the
Family Relations and Work History scales 1n the weighting sample, were not
found in the hcld-out sample. As 1n the weighting sample, scores on the
Minor Misbehaviors factor did not differ when comparing stayers and leavers
in the hold-out sample,

Conclusions

The data in this report demonstrate the utility of biedata for predict-
ing attrition for nongraduate male recruits. Specifically, items dealing
with School B8ehavior and Attitudes, Education Achievement, and Alcohol and
Drug Use all showed significant relationships with attrition, While statis-
tically signmificant, mean scale differences between stayers and leavers were
relatively small, The conclusion, however, that these significant findings
are of little practical value 1s unwarranted., As scaled, 1tem weights can
range from 0.0 to 1.0. A value of .50 reflects a nondiscrimnating 1tem
response, As values move closer to 0.0 or 1.0, the response becomes a vetter
discriminator, It 1$ rare, however, to find response choices with sufficient
numbers of respondents with weights approaching 0.0 or 1.0, If such items
existed, they would likely be more predictive of attrition than most entire
biodata scales. No such 1tems exist on the EBIS, Typically, response
choices within items differed by .10 or less. Thus, summing across i1tems for
stayers and leavers, produces rel-tively small mean differences. However,
very small standard deviations also resulted, which contributec to the signi-
ficant relationships found 1n the hold-out sample, It 1s the finding of
significance 1n a hold-out sample that 1s the true test of an instrument's
usefulness, The EBIS passed this test., Thus, biodata 1tems, such as those
found on the EBIS, may allow the Services to enlist nongraduates who have a
better chance of fulfilling their enlistment obligation.

Next Steps

Future work will look at military applicants” EBIS scores to determine
and adjust for the restriction of range that might exist 1n the sample
examined 1n this paper. Additionally, EBIS cut off scores will be set and
the amount of 1mprovement 1n predicting attrition attributable to biodata
w11l be examined,
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1
THREE VARIABLES THAT MAY INFLUENCE THE VALIDITY OF BIODATA

Clinton B. Walker
U.S. Army Research Institute for the Behavioral and Social Sciences

This research examines the effect on predictive validity of traditional
procedures for developing and implementing suitability screens in the military.
For this paper, suitability screcns in the form of background questionnaires,
or biodata, will be considered. Typically, predictor tryouts have been run on
new recruits whose subsequent performance has been tracked for the first six
months of service (Atwater & Abrahams, 1983; Walker, 1985). Itemn selection and
keying have theun been based on the observed relation between predictor data and
the criterion of successful service (versus discharge for bad causes), In the
case of the U.S. Army's Military Applicant Profile (MAF), the Instrumeats and
keys have been Implemented no less than two and a half years after the tryouts,

There i{s reason to suspect that three aspects of this traditional sequence
- viz., testing recruits rather than applicants, tracking the cases for only
six months, and implementing long after pilot testing - adversely affect
operational validities. Since recruits and applicants are llkely to differ in
their desire to make themselves lock good on self-report measures, applicants
could be expected to try more than recrults to earn high scores. As a result,
scoring keys that are developed on data from recruits may be less valid for
scoring responses of applicants. Io support of this hypothesis, Means and
Heisey (1985) have found more self-serving responses in data from applicants
than from recruits,

The hypothesis that using only a six-moath tenure for tracking
success/attrition lowers validities is based on the foliowing two premises.
First, more than half of attritlons occur after the initial six months
(Goodstadt & Yedlin, 1980; Hicks, 1981; Walker, 1985), Second, attrition
during the first six months may not occur for the same reasons as later
attrition., In the first six months recruits make their initial adjustment to
military life while undergoing entry-level training; after that they are
serving with operational units., Unfortunately, the archival codes for types of
attrition are too cryptic (e.g., "Tralnee Discharge Program,” “Unsuitable
Unknown,” “In Lieu of Court Martial") to indicate whether earlier and later
attrition are qualitatively different phenomena. But if they are, then using a
longer than traditional criterion period for developing scoring keys might
produce different keys.

A long lag time before implementing scoring keys is suspect because
characteristics of the applicant pool change over time. Once the predictor
data are collected for developing a biodata instrument, they may obsolesce as
the criterion ripens. 1If the nature of the applicant pool changes much, then a
scoring key may lose validity before it is ever used for screening, and
continue to lose validity after implementation.

1‘rhanks go to Elizabeth P. Smith for advice on programming and to Winnle Young
for creating the dataset on applicants in FY 81/82 from the Project A Longitu-
dinal Research Database. The views in this paper are those of the author
and do not necessarily reflect the official positions or policies of the U.S.
Army Research Institute or Department of the Army.

497




The present research uses data from the MAP to test the effects of each of
these varlables. Responses to a common set of {tems by contemporaneous
applicants and recrults are compared to test the effect of examinees' status.
Then, various statistics are examined over the course of years to test the
effect of time lapse on the keys' validity. Finally, the effect of duration of
the criterion period is tested by comparing the predictor responses of ex-
aminees who were discharged within and beyond the first six months of service.
Each of those issues is treated in turn below in a separate section.

Applicants Versus Recruits
Me thod

To keep from confouading the effects of examinees’ status with those of
date of testing (i.e., temporal drift), it is necessary to compare contemp-
oraneous applicants and recrufits. Two such comparisons are available in the
MAP data. First, MAP scores of 2,374 non-graduate applicants during FY 82 were
compared with those of 1,286 non-graduate recruits who were tested In February-
June, 1982. These recruits were the non-graduate subset of a sample of 9,603
cases on whom new {nstruments were being developed (Erwin, 1985). Out of the
240 {items in that research, 38 were chosen for use here according to these two
criteria: they had to be on the operational form of MAP, so the applicants
would have taken them, and they must have shown validity for non-graduates in
the developmental research. These 38 were the universe of items that met both
criteria. The key for scoring had been developed on all 9,603 cases. Here the
comparison was a t-test on the total score, 0 to 71 being the possible range.

Data for the second comparison overlap In part with the previous ones., 1In
the developmental work of 1982, the item pool was administered to a sample of
applicants at 39 Military Entrance Processing Stations (MEPS) nationwide and to
recruits at all seven Army Reception Stations. Out of those groups, a respec-
tive 949 and 9,603 examinees of all levels of education, age, and gender were
retained for analysis. Retention was based solely on the availability of
individuals' criterion data in central personnel files, In the applicant
sample, 267 cases retook the instrument later as members of the recruit sample.
Presumably the presence of those cases reduces the between-group differences,
thus biasing any test agalnst finding differences,

The vehicle for this second comparison was two 10l-item forms of MAP which
were developed on the 9,603 recruits. These forms each had 78 unique 1tems and
23 items in common, yielding possible scores of 1 to 188 on one and 0 to 194 on
tne other. Mean MAP scores and validities agalnst the six-month tenure
criterion were compared in the applicants and recruits.

Results

Descriptive statistics for the non-graduate applicants in FY 82 and the
recruits in the 1982 development sample are fncluded in Table 1. The observed
difference in means of 10.9 points is significant (t = 52.9; p < .001) and the
effect is strong (omega square = .43)., Data for apElicants and recrults in the
1982 developmental project are summarized in Table 2. Applicants' total scores
were higher by 2.81 points on Form 1 and 2.1 points ou Form 2, These dif-
ferences gave t's of 5.62 and 3.96 (p < .01 in each case). However, here the
strength of effect was less than 1% for each form., For both forms, the
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‘bserved validities were higher for recruits than for applicants. The dif-

rence becween correlation coefficients for independent groups (Guilford &
vuchter, 1973) was computed on the validities for each form. The observed z's
of 2.51 and 1.59 had one-tafled probabilities of .006 and .056, respectively.

Table 1
Descriptive statistics for four samples of non—graduatesa

Date of Status: Mean %
Logiczl role predictor Applic/ n x out of SD finish

data Recruit 0-71 6 mo

Develop key 1-6/82 Recr 1,286 .18 33.3 6.2 79
X-valldation 10/81-9/82  Appl 2,374 .02 44.2 5.5 86
& 0 yr drift
1 yr drift 10/80-9/81  Appl 3,567 .07 44,2 5.2 86
2 yr drift 7/79-6/80  Appl 14,771 .01 28.3 5.6 86

%he “instrument” for these data was 38 items from MAP 4B which were keyed
on the total 1982 development sample of 9,603 cases and were also valid
for its non-graduate subsample.

E::ii{;tive data for applicants and recruits in 1982 development sample
Form 1} Form 2
Status a Mean sD r Mean Sp r
Applicants 9490 125.56 14,49 .24 123.72 15.54 .27
Recruits 9,603 122.75 16.64 .32 121,62 17.27 .32

bgoth samples include 267 cases who took the lnstrument a second time as
members of the recruit sample.

Discussion

Both sets of comparisons support the hypotheses that applicants get
significantly higher scores than recruits, even though both samples were
selected on the basis of operational MAP. Although the comparison of valid-
ities favors the hypothesis, that evidence is weakened by the fact that the
recruit sample was also the sample on which the scoring key was developed.
Nevertheless, the generalizability of data from recruits to applicants is not
supported here.

Drift ln Validity
Me thod

For examining possible loss of validity over time, a non-operational key
was used that had been developed on the 1982 recruit data., The criterion was




successful completion of the first six months of service (vs. discharge for
failures to adapt). The "instrument” consisted of the 38 items mentioned
earlier. Meeting the criteria of being on the operational fecrm of MAP and
being validated on non-graduates, the items could be used to compare results
for non-graduates in different year groups who took MAP before entering the
service, Three samples of such applicants were available: 2,374 in FY 82,
3,567 in FY 81, and 14,771 in 7/79-6/80. Because the 1982 key was not cross-—
validated by the developer, the 1982 applicants became a cross-validation
sample. Thus, their data were used to see how much validity there was to drift
in the first place. Validities in the form of Pearson r's, mean total scores
for the 38 items, ard success rates (i.e., percent of sample completing the
first six months of service) were compared over the four samples.

Results

Table 1 gives descriptive statistics for the recruits in 1982 and for
three samples of applicants. In contrast with the original value of .18,
validities for applicants in 1982, 1981, and 1979/80 were .02, .07, and .01, in
order. The key did not effectively discriminate between examinees who went on
to complete the first six months of service and those who did not: mean
differences in scores for those two criterion groups reached a maximum of .18
SD in the three samples. Means out of a possible 71 points ranged from 28.3 to
44,2 points in the four groups, while success rates varied from .79 to .86.
Using the 1982 applicants as a basis for contidence intervals on the means, we
find significant differences (p < .001) in both the 1979/80 apolicants and in the
1982 development sample. The normal approximation to the vinomial fouand the
development sample to have a significantly lower attrition rate than the 1982
applicants (z = 12.28; p < .001), all of whom had entered the Army.

Discussion

The low validity that was observed in the 1982 applicants amouats to a
fallure of the (non-operational) 1982 key to cross-validate. Thus, there was
little if any original validity that could drift. Absent drift in validity,
however, there were significant jumps in both predictor and criterion scores
across samples. If changes occur in validity over time, they could be due to
gradual trends in the population of applicants, to short range instability in
the population, or tc both. It is possible that similar variability could be
found in subsamples of the 1982 recruits. In order for the 1982 developmental
data to have any hope of producing a durable key, they would have to undergo a
legitimate cross-validation., Elizabeth P, Smith and 1 are now working on this
problem in-house at the Army Research Institute,

Six Months Versus Longer Tenure
Me thod

An operational form of MAP, Form 4B, gave the cata for this analysis. Its
60 multiple choice items were validated in 1977 on 2,280 male recruits who had
not completed high school (Frank & Erwin, 1978). In content, the questions
cover experiences In school, extracurricular activities, work history, and
expectations of life in the service; The present examinees were 2,564 17-~year
old non-graduate mnales. They all took MAP as a pre-induction screen in Fiscal
Years 81/82, euntered the Army, and then received adverse discharges in their
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first tour. For the first analysis, examlnees were split into two groups,
those discharged within the first six months of service (n=860) and those with
longer tenures (§=363 days; g=1,70h). For each of the 60 iteme, a chi-square
test of association was run on frequencias of response for each alternative by
group., Cramer's V for the {tems was examined as well for estimates of strength
of effects. To judge the potential of response choices for keying, differences
between groups in rates of endorsing individual choices were examined in items

giving a signi{ficant groups-by-response choice chi square.

A second simflar analysis was done to see whether the sensitivity of blo-
data items to individual differences in adaptability is masked by lumping
successful cases with those who receive bad discharges after six months. For
this analysis, chi-square tests were run twice on the total sample of 5,94l
non-graduate applicants in FY 81/82. This sample included those who served
successfully. The sample was split differently for these runs: once as all 1
dischargees vs, all successful cases, and once as all discharges within six
months of entry vs. all other cases. Simple numbers of significant (p < .05) !
chi squares and median p values from the two splits were compared.

Results

In the analysis of dischargees, 10 of the 60 group-by-response choice chi
square tests gave probabilities < ,05. Of those, three had p's < .0l. 3
Cramer's V for the ten items ranged from .056 to ,085, while'z's for seven
items with .05 < p < .15 were also above .05. The median level of significance
for all 60 items was .30. 1In each of the ten items with the lowest p values,
the single response choice which had the greatest difference between groups in
rate of endorsement was tallfed. The medfan of those ten maximal differences
was 4.2% (range: 3.19 -~ 6.78%).

in the second analysis, 13 of the chi-squares on itemz gave p < .0l when
the positive criterfon group included bad discharges after six months, In con-
trast, when the criteron groups are pure (i.e., all bad discharges vs. only the
successful cases), the sigrificant items rise to 25. Median p values under the
two conditions are ,3l and ,15, in order, -

Discussion

The differences in response distributions are small for examinees who were
discharged before and after six months, Given that the significance of
chi-square is inflated by large sample sizes, and that the probability of Type
1 errors is great in such a large set of significance tests, a finding of ten
items out of sixty with p < .05 is not large. Also, given the small values of
V for those ten items and the small between-group differences in response
frequencies, the data do not support keying the fnstrument separately for the
periods of initial and field service. As for causes of attrition, the very
similar distributions of predictor responses for the two groups {a this dataset
do not imply that the reasons for early and late attrition differ.

Although the usefuluness of keying long and short tenures differently is

not supported, the value of using a longer criterion tenure for key develop-
ment i{s. In the analyses here, almost twice as many items were sensitive to
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real differences in success when the positive criterion group was purged of
later attritions. The practice of developing keys on six month success
seems here to undermine the validity of the predictor.

Conclusions

We now have evidence that traditional practices in developing biodata
may have major flaws. A system for countering these problems is easy to
conceive., Starting with a validated instrument, we could continually gather
predictor scores of applicants and criterion scores of accessions. Today's
selection measures would also be used as the predictor data for a later
generation of scoring key, which would be based also on the performance
measures. Updating of keys would then be ongoing rather than rare and ad hoc,
as it is now. With cngoing updating, keys would be available after a minimal
time lag and with appropriate generalizability (i.e., from applicants to
applicants). Of course, increasing the criterion tenure would increase the
time until new keys were available, but the best tradeoff between lag and
quality could be determined empirically. Although problems in operating a
bilodata screen have been documented here, practical solutions are available.
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Use of Personal History Information
to Predict Naval Academy Disenrollment

Joyce D. Mattson
Norman M. Abrahams
Rebecca D. Hetter

Navy Personnel Research and Development Center
San Diego, California 92152-6800

Background

The Naval Academy has had great success in recent years in reducing its
attrition from an average of about 36% for the Classes of '73 through '78 to the
present rate of about 20%. Of the prancipal types of attrition -- academic and
motivational -- motivational represents the largest single cause at 11%.

In an effort to reduce this motivational attrition further, the Naval Acade~
my introduced an experaimental background questionnaire initially developed in
1981. This instrument ~- the Personal History Questionnaire (PHQ) -- 1s similar
in its structured item format to instruments which have been useful in private
industry for predicting such criteria as tenure, job performance, and creativity
(Asher, 1972: Chaney and Owens, 1964: Schuh, 1971)

The questionnaire was administered to incoming Academy plebes in 1981 and
1982 (Classes of '85 and '€6) and refined after each administration. Refine-
ments were directed at. (1) improving item format, (2) retaining items which
predicted attrition at the end of 1 year and (3) adding items suggested by the
attrition analysis and a literature review (see Hetter and Neumann, in press).
The final version of the questionnaire contains 85 multiple choice items, 25 of
which were retained across all questionnaire revisions. The 85 items tap the
factor-analytically~derived constructs in Table 1.

Table 1
Factor-analytically-derived PHQ Item Categories

Number *

Category of Items
Time management 6
Social comfort 6
Economic achievement orientation 7
Confidence in ability to handle milatary aspects of Academy 5
Degree of skill, participation in athletics 3
Persistence 6
Degree of financial self-support 4
Confidence 1n ability to handle academic aspects of Academy 3
5

Risk-takang propensity
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Firmness of career goals

Degree of enjoyment of adventurcus activities
Personal organization, self-discipline
Confidence that will manage life at the Academy well
Sociability

Belief in ability to control own destiny
Amount of parental education

Amount of reading individual does

Style of upbringing

Importance of being in a position of authority
Strength of accomplishment needs

= UERNN NV W S WW

* Several items were omitted from the analyses to prevent linear dependency.

Purpose

The purpose of this paper is to present the status of our research to date on
the use of the Personal History Questionnaire to predict voluntary motivational
attrition. In particular, this includes (1) development and cross-validation of
an interim disenrollment scale using some of the plebe-based data collected for
questionnaire development and (2) comparison of applicant and plebe admanis-
trations of the questionnaire to determine whether this plebe-based scale's
validity would be likely to generalize to applicants

Scale Construction and Validation

The interim disenrollment scale was developed using majority male plebes
from che Class of '85 who had no prior military service and who completed the PHQ
during their first week of plebe summer. This subgroup contains most Academy
students but is homogeneous enough that important differences between attritees
and non-attritees should be apparent.

Using end of second year attrition information, the item responses of volun-
tary motivational attritees (N=108) were contrasted with the responses of
non-attritees (N=764). Sixteen response alternatives among the 25 i1tems common
to all PHQ revisions showed an 8% or greater endorsement difference and were
scored on the scale.

The scale was then cross-validated on a dichotomous attrition criterion (vo-
luntary motavational attrition vs. non-attrition) using individuals from the
Classes of '86 and '87, who where also administered the PHQ as plebes Both
first- and second-year attrition information was available for the Class of '86,
but only first year attrition information for the Class of '87. All racaal,
gender, and prior-service-experience subgroups were combined, since operational
predictions would be required for all types of applicants.

Table 2 shows the results of these cross-validity analyses --- the biserial
correlations of the disenrollment scale with cumulative voluntary mot‘vational
attrition at different tenure points. Biserial correlations were computed under
the assumption that the attrition dichotomy actually reflects an underlying nor-
mally distributed continuum of motivation (McNemar, 1969).
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Table 2
Relationship of the Disenrollment Scale
to Cumulative Voluntary Motivational Attrition

Sample Sizes

Academy  Attration status Vi r
Class as of the end of: Total Non-attritees Attritees bas**
'86 Plebe summer 1158 1125 33 .35
Year 1 Semester 1 1144 1071 73 .26
Year 1 Semester 2 1113 1032 81 .28
Second summer 1112 1028 84 .26
Year 2 Semester 1 1100 1004 96 .27
Year 2 Semester 2 1078 958 120 .26
'817 Plebe summer 1341 1281 60 .33
Year 1 Semester 1 1315 1208 107 .32
Year 1 Semester 2 1291 1166 126 26

*VM = Voluntary motivational.
**Computed by contrasting VM attritees with non-attritees at each successive
tenure point.

The correlations in both the '56 and '87 classes are in the .26 to .35 range,
indicating reasonably good differentiation between motivational attritees and
non-attritees. While correlations computed on the Class of '86 may be inflated
by the use of '86 first-year attrition information in revising the PHQ, corre-
lations computed on the Class of '87, which have no such contaminant, are
reaarkably similar

Assuming for a moment that validities derived on plebes could be generalized
to the selection situation, Table 3 suggests the level of improvement in the
prediction of voluntary motivational attrition which could result from adding
the PHQ scale to the currently used Candidate Multiple,

Table 3
Incremental Validity of the Disenrollment Scale
for Predicting Voluntary Motavational Attrition

Attrition status Candidate Candidate Multaiple Plus
Year Group as of the end of: N Multiple r * Disenrollment Scale R =
bis bis
'86 First year 1109 .06 .28
Second year 1076 .12 .28
'87 First year 1288 .00 .26
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Based on these data, the valadity against first- or second-year voluntary 4
motivational attrition could be increased substantially by the scale's use. Two
caveats are in order, however. First, these increases represent upper limits,
since in practice the Naval Academy would be unlikely to weight the disenroll-

ment scale as heavily as is reflected here. Second, even the maximum gain would 1
be slightly less if validities were corrected for range restraiction. }
Jf interest, also, from an operational perspective, is the relationship of 4

the disenrollment scale to other criteria which the Academy attempts to predict
-- namely, military quality point ratio (MQPR), academic qualaty point ratio
(AQPR), and academic attrition. 1

Table 4 shows that the scale has a slight posative relationship to MGPR, and
no relationship to AGPR, suggesting that no deterioration it these performance
areas would be likely to result from the scale's use. The negative relationship r
which 1s apparent with first-year academic attrition becomes slightly positive
over the longer perspective of two years, suggesting that the long-term academic §
attrition rate would not be adversely affected by the scale's use, but that some
of the attrition might occur earlier than at present.

Table &4
Relatzonship of the Disenrollment Scale
to Academic Attraition, AQPR, and MQPR

Academy Attrition status *
Criterion Class as of the end of: N r
Military QPR '86 Year 1 Semester 1 1092 .05
Year 1 Semester 2 1066 08
Year 2 Semester 1 1021 .08
Year 2 Semester 2 992 .08
'87 Year 1 Semester 1 1235 .04
Year 1 Semester 2 1187 .07
Academic QPR '86 Year 1 Semester 1 1092 .0°
Year 1 Semester 2 1066 .03
Year 2 Semester 1 1021 01
Year 2 Semester 2 992 .01
'87 Year 1 Semester 1 1237 .01
Year 1 Semester 2 1187 01
: Academic Attrition '86 Year 1 Semester 1 1083 - 20
Year 1 Semester 2 1064 -.00
Year 2 Semester 1 1043 .03
¢ Year 2 Semester 2 1017 .05
'g7 Year 1 Semester 1 1226 -.20
Year 1 Semester 2 1205 -.15

*Biserial correlations are used for the dichotomous attrition criterion;
Pearson product-moment correlations for the other continuous criteria.
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Generalizability of Validities to Applicants

To assess the likelihood that the disenrollment scale's promising validi-
ties would generalize to applicants, 1111 members of the Class of '88 who com-
pleted the PHQ as applicants were retested as plebes. If the two occasions
yielded sam:ilar disenrollment scale scores, a plebe-based scale would probably
retain 1ts validaty when applied to applicants; if the two occasions yielded
markedly different responses, the scale's validity for selection would be uncer~
tain.

Table 5 shows mean scores and applicant- plebe correlations on the disen-
rollment scale for the Class of '88.

Table 5
Means, S.D.s, and Applicant-plebe Correlation for the
Class of '88 on the PHQ Disenrollment Scale (N=1111)

Sample Mean S.D r
Applicants 4 875 2.566 .52
Plebes 3.319 2.892

The applicant means are more than 1/2 standard deviation higher than the
plebe means, suggesting that applicants may slant their responses to increase
their chances of Academy selection. At the item level, this distort:ion is
apparent in the following representative item:

Percent Selecting Alternatave

Item and Alternatives Applicants Plebes

I find myself putting things off untal
the last minute-

A. Almost always 0 3
B. Often 10 25
C Sometimes, but notv cften 48 50
D. Rarely 37 20
E. Never 5 3

In addition to item response distortion, the rank-ordering of individuals on
the disenrollment scale also changes, as reflected in an applicant-plebe corre-
lation of only 52. Successively removing items with the lowest applicant-plebe
correlations from the scale improves this correlation by only 03.

These results indicate that individuals answer the PlQ differently as appli-

cants than they do later as plebes and that validities based on plebes cannot
necessarily be assumed to generalize to a selection situation. Rather,
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plebe-derived scales must be validated on applicants or new applicant-based sca-
les must be constructed.

Summary

In summary, results of this research suggest that:

(1) The items of the Persomal History Questionnaire, when completed
under low incentive to distort, can distinguish between individuals who leave
the Academy for voluntary motivational reasons and those who remain.

(2) Individuals complete the PHQ differently as applicants than they do
as plebes, 1n a way suggesting a tendency to slant applicant answers to increase
the chances of Academy selection.

(3) The amount of change varies for different individuals so that
applicant and plebe administrations yield different rank-orderings on the dis-
enrollment scale and validity results from plebes cannot be assumed to apply to
the selection situation.
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Intercorrelations of Biographical Information, Aptitude Test Scores
and Job Performance Ratings for 108 Occupations

Marvin H. Trattner
Office of Personnel Management, Washington, D.C.

In this paper General Aptitude Test Battery (GATB) scores, age, amount
of both occupational experience and plant experience, employee sex, education
level and job performance ratings are intercorrelated for employees in 108

occupations.
The research was accamplished to serve the following purposes:

1. To calculate and summarize a large number of validity coefficients
for biographical variable and aptitude test predictors of job success.
Validity coefficients for biographical variables are generally not as plenti-
ful in the general literature as for paper and pencil tests. The Schmidt-
Hunter validity generalization procedure is applied to the validity coeffi-
cients in order to summarize them and correct them for known artifacts such
as criterion unreliability and predictor restriction-in-range.

2. To calculate the unique contribution to valid prediction of the
biographical variables.

3. To determine whether predictor validity is related to job camplex~
ity level.

Background

USES GATB testing and validation program. The United States Bmployment
Service (USES) developed the GATB approximately 45 years ago ftor selecting
and counseling applicants for vacancies filled by state employment services.
The state employment services generally fill vacancies in low level industrial
and clerical occupations. The GATB employs 12 subtests to measure the follow~
ing nine relatively independent abilities (Anastasi, 1982):

G ~ Intelligence Q ~ Clerical Perception
V - Verbal Aptitude K - Motor Coordination
N - Numerical Aptitude F ~ Finger Dexterity
S ~ Spatial Aptitude M ~ Manual Dexterity

P - Form Perception

Two and one-half hours are required to camplete the GATB. The GATB
subtests were developed on the basis of factor analysis, the aim was to
employ subtests that intercorrelated only minimally except for the Intel-
ligence aptitude which is measured by the sum of three subtests also used in
part to measure Verbal, Numerical and Spatial aptitudes. The GATB tests
applicants for most occupations in the U.S. econumy hence it measures a very
wide rarge cf ability. It is similar in this respect to the Armed Forces
Qualification Test.

The opinions expressed in this paper are those of the author, who is
solely responsible for the accuracy of the contents, and does not necessarily
reflect the views of the Office of Personnel Management.
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The USES has been conducting validity studies on the GATB since its
development. The measure of job performance which served as the criterion in
these 108 studies were the summed ratings of job performance made by two
supervisors. All studies used the same standardized performance rating form.
Supervisors rated employees on 6 five-point scales. The scales were used to
evaluate employees on the quantity, quality and accuracy of their work, their
job knewledge, the variety of duties performed and also on overall job perform-
ance.

The data reported here were collected since the early seventies. Sub-
jects were cumulated across geographical locations by occupation. The average
number of cases per occupation was 222, a relatively large number when campar-
ed to the typical n employed in civilian validity studies. A concurrent
validity design was used. That is, current employees in the occupation were
used as subjects. The correlations obtained were assumed to apply also to
Job applicants except there 1s known to be a restriction-in-range in predic-
tor scores which lowers obtained correlations and requires the use of a cor—
rection factor.

Schmidt-Hunter Validity Generalization Procedure (VGP). Schmidt and Hunter
(1977) developed a procedure for sumarizing validity coefficients for speci-
fic predictor/occupation categories. Previously no statistical procedure was
available to sumarize and correct a group of validity coefficients for known
artifacts (such as sampling error, predictor restrictiomin-range, and cri-
terion unreliability) in order to estimate both the mean true validity and
the standard deviation of the true validity coefficients. They and their
associates employed the WGP to demonstrate in a large number of recent studies
that predictor validities are gencrally much more consistent and of higher
magnitude than was previously thought.

The VWGP is accamplished by perfomming the following calculations on
uncorrected validity coefficients obtained with a concurrent validity strategy.

1. Validity coefficients for a specific predictor/occupation cambina~
tion are collected.

2. The mean true validity for the predictor/occupation is then calcu-
lated by first calculating the n weighted mean of the obtained validity
coefficients. This mean is then corrected for attenuation for mean estimated
criterion unreliability and also for mean estimated restriction-in-range in
the predictor. If no criterion reliability or predictor restriction-in-range
data are available for the validity studies at hand then hypothesized distri~
butions are employed.

3. The standard deviation of the true validity coefficients is calcu-
lated next. First, the n weighted standard deviation of the obtained vali-
dity coefficients is calculated. Then the following extraneous sources of
variance are subtracted from the variance of the cbtained validity coeffi-
cients, the variance due to a) average sampling error b) differences in
studies due to specific predictor reliability, criterion unreliability, and
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restriction-in-range in the predictor. The remaining variance 1s then cor-
rected upward by the same correction factor that was used to correct upward
the mean obtained validity in order to estimate the mean true validity.

Additional considerations. A modification was required in the WGP for
this study because the same specific predictor and the same criterion rating
form was employed in every validity study in the data set. It was decided
since the only predictor for any predictor/occupation cambination was the
specific GATB subtest that no predictor unreliability variance would be
removed fram the obtained validity variance. The criterion rating form was
only one of many sources of criterion unreliability, consequently variance
across studies in validity due to differences in criterion unreliability was
removed fram the obtained validity variance. For all predictors the standard
hypothesized predictor restriction-in~range distribution was employed to
correct the cbtained coefficients. The mean selection ratio for this distri-
bution 1s .45. In the latter two cases, the standard validity generalization
procedure was followed.

The occupations included 1ir: the study carried Dictionary of Occupational
Titles (DOT) codes. The DOT codes contain no job camplexity designation. A
job camplexity score was needed since it has been frequently :-~und that job
camplexity moderates predictor validity. A job camplexity score was obtained
for the 108 occupations by summing scaled scores for estimates of required
mathematical development, language development and specific vocational prepa-
ration (U.S. Department of Labor, 1981). The camplexity score sums for the
108 occupations ranged fram scores of 4 to 16. Most of the occupations for
which data were available were low level clerical and industrial jobs. The
two occupations receiving the highest camplexity score were Medical Technolo-
gist and Electronics Technician. Sane examples of occupations receiving the
lowest score were Hard Packager, Garment Folder, and Small Product Assembler.
The dastribution of canplexity level was positively skewed, most of the
occupations clustered at the lower complexity levels.

RESULTS AND DISCUSSION

There were individual score data for 23,917 employzes 1in 108 occupa-
tions. Complete data were available for all subjects.

mean true validity for each predictor for all occupations combined. All
predictors (GATB test scores and biographical variables) and the criterion
score were intercorrelated separately for each occupation. The obtained
validity coefficienis were then combined far all occupations for each predic-
tor. The mean and the standard deviation of the distribution of obtained
validity coefficients was calculated for such predictor. The VGP was then
applied to the distribution of 108 obtained validity coefficients for each
predictor to calculate the mean true validity, the standard deviation of the
true validity coefficients and the "95% credibility value" (the point above
which 95% of the true validity coefficients lie). Table 1 contains the
obtained and true validity coefficient distribution statistics for each
predictor.
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Table 1

Mean and Standard Deviation of the Obtained and True Validity Distribution
for the Predictors

Predictors

Obtained
validity Bducat. Plant Occup. GATB Aptitudes
Distribution Sexd Age level Exper. Expere G V. N S P O K F M
Mean =00 07 02 19 19 20 16 20 13 14 16 08 09 10
Standard

Deviation 08 11 10 11 10 09 08 08 08 08 08 08 08 09
True Validity

Distribution
Mean -01 16 05 39 39 43 34 42 28 29 33 18 20 22
Standard

Deviation 10 19 15 15 15 06 09 04 10 09 07 12 09 12
95% Credibi-

lity Value ~-18 =16 -20 14 15 32 21 3512 14 22 -01 04 02

note: Decimal point omitted for validity coefficients.

a: Scored 1 = male, 2 = female.

Table 1 reveals that when all occupations are grouped together all
tests have higher mean validity than the mean validity for sex, age or
education level. Both plant experience and occupational experience correlate
relatively highly with job perfommance ratings, only intelligence and numer-
ical ability have higher mean true validity. All the biographical predictors
have considerably higher true validity variance than the test predictors.

when the mean predictor intercorrelations were clustered across the 108

ccupations the following four groups of predictors were obtained - experience

cluster (age, plant experience, occupational experience), cognitive ability
(1ntelligence, verbal, numerical), perceptual ability (spatial, form
perception, clerical perception), psychamotor ability (motor coordination,
finger dexterity, manual dexterity).

Unique contribution to predictor validity of the experience cluster) for three

job complexity categories. The unigue contributlon to validity of the summed
standard scores for age, plant experience and occupational experience when
added to the cognitive ability score (sum of G, V, N) was determined separately
for high, middle, and low ccmplexity occupations. The calculations were made
by {irst averaging the correlations for the occupations separately for the
three complexity categories. The thirteen job camplexity categories were
canpressed to three by cambining camplexity levels 4-8, 9-11, and 12-16.
Buployee sex and educational level were eliminated from consideration since
they correlated so poorly with the criterion. All variables were unit weighted
and standard scores were employed. The calculations were made for the ob-
tained validity coefficients rather than the true validity coefficients.
Cognitive ability correlated highest with the criterion and was selected
first, except for the low complexity level where it equalled experience.
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Table 2

Opbtained Correlations of Sum of Unit Weighted Standard Score Cognitive
Abality arxd Experience Preg.  “ors for Three Job Complexity levels.

Predictor Camposite Employed

G, V, N, Age Unique Valiadity
Plant Exp. of
Job Complexity Level Occupa. Exp. G, V, N Experience Cluster
Low 271 .180 .091
Medium «294 «245 .049
High .270 .195 .075

Table 2 reveals that the experience cluster adds a considerable amount
of unique validity to the validity obtained by the cognitive predictors for
all three job cawplexity levels. The unique validity of the experience
cluster 1s identical to the part correlation of the experience cluster with
the criterion. Neither the perceptual or psychomotor ability clusters add
unique validity to the cognitive ability cluster. No great differences in
validity occurred at the three complexity levels.

Consistency of validity coefficients across job complexity levels. The mean
true validity for each predictor was calculated separately for each job
complexity level. The product moment correlation of the mean true validity
coefficients with the job camplexity scale for each predictor confirmed scme
foreseeable relationships. The following predictors had higher validity in
lower complexity occupations: perceptual and psychomotor abilities, age,
plant experience, occupational experience. Education 1level had higher
validity in higher level occupations. Women were rated higher than men for
lower level occupations and men were rated higher than wamen for higher level
occupations. However, it is umportant to emphasize that while many of these
correlations between validity and complexity level were significant, in gen-
eral, they would not lead to the use of different predictors for different
carplexity levels. For instance, although education level is correlated
higher with job performance for more camplex jobs, the validity for the more
canplex jobs is not high enough to add unique varlance to the cognitive
ability score.

I have reported results that showed a lack of important moderation of
validity by job complexity in two different contexts. Approximately the same
validity was obtained for the predictor clusters for the three different
camplexity levels and validities for the specific complexity levels show that
very rarely would a different predictor be used than the ones that applied
to all camplexity levels combined. This may be because these data were
cumulated over geographical locations which 1s known to depress the validity
coefficients.
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Sumary

The following results were obtained:

1. GATB tests in general had higher correlations than biographical
variables with supervisory ratings. Two biographical variables, plant
experience and occupational experience however had high correlations with
supervisory ratings.

2. The experience cluster score, consisting of plant experience,
occupational experience and age added unique valid variance to the cognitive
ability cluster score. Neither perceptual nor psychomotor ability added
valid variance to cognitive ability.

3. The data show some relation between predictor validity and job
camplexity level but not enough to justify the use of different predictors
for different camplexity levels. A reason for this lack of relationship
was advanced.
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ANALYTIC PREDICTION OF TRAINING DEVICE EFFECTIVERESS

Loulse G. Yates
Douglas Macpherson

U. S. Army Research Institute

One goal of the U. 8. Army :s to design cest effective
train'ne equipment which prepares troops to d¢ necessary tasks.
The design and acguisition of this equipment :s usually accom-
plished during the desian and acquisition phases of the parent
weapon system. Although the training eguipment design 1s supposed
to be based on field tests, often the field tests are eliminated
due to logistical problems related to the parent equipment acqui-
sition and design process. When field tests are performed, they
often come too late in the acquisition process, due to the same
logistical problems, to allow change of the device design based on
the results of the field test. Thus, device design often beconmes
dependent on tte analytic procedures of each program manager as nc
formal analytic procedures for evaluation of training device
design have been implemented.

The Army Research Institute has designed the Device Etfec-
tiveness Forecasting Procedure (DEFT) to fi1ll the need for a
formal analytic procedure that can be used at various stages 1n
the designracguisition process to evaluate the proposed device
design, proposed design changes, and alternate device designs,.
The 1nstruction and training principles contained in DEFT can alsc
be wused as a guide i1n the i1nitial design process. DEFT 1s based
on a review of relevant literature and on the development of a
conceptual approach which takes into consideration theoretical and
practical 1ssues of tiayning device design, development, and
evaluation. This approech 1led to a program development model
which resulted 1in a network of hypotheses tnat relate progianm
1nputs to intermediate outcomes.

DEFT 1s computerized in an interactive menu-driven format
for use on the IBM PC or compatible computers. It reqguires
ratings from subject matter experts (SME) on device, operational
equipment, trainee, and training system characteristics. It can
be wused at three levels of complexaty , DEFT I, 1II, and 1III,
varying with the amount of information available to the wuser.
DEFT I 1s designed for use early in the design process when only
general information is available to the user. At this early stage
alternate device designs may need to be compared or one device
des:ign evaluated. An evaluation made at an early stage 1s espe-
cially valuable as design changes have much less cost and time
impact.
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DEFT I requites eirght ulopal ratings from the SME based on
general nformation about characteristics of the device, the
parent equipment, the training needed, the trainees, instructional
features of the training, and tne physical and functional simil-
arity of tne device tc the operational equipment.

DEFT II and 1II1 are designed tc pe used later ain the
design.acquisition cycle when more detailed :nformation 1s avail-
able. This car pe the first use of DEFT, or the use of DEFT II or
III to checr the forecast made py DEFT I , o: the use of DEFT 1II
cr II1 tc Getermine the effect of propcsed cnarges in the device.
DEFT II ratings are made at the task level. There are tharteen
kinds of ratings, some of which are rated for each task trained on
the device or the operational equipment.

DEFT 111 can be used at either the task or subtask level.
It requires 35 different types of ratings, some of which are
required for each task/subtask level. Added to the 1information
needed to make DEFT I and II ratings are certain features of
controls and displays on both the device and the operational
eguipment.

DEFT II and III provide more diagnostic capability than
does DEFT I. With DEFT II and III 1t 1s possible to predict the
impact of changing one or more specific characteristics of the
device or the training system on the effectiveness of the train-
1ng. DEFT III which requires the mest information can provide
more diagnostic information than DEFT II.

The 1information input into DEFT 1s converted into several
numerical indices which are used tc estimate device effectiveness.
Table I contains the evaluation summary from a DEFT I analysis of
a naval training simulator for the SH-3 helicopter.

The indices listed in the summary are the sa.e for DEFT 11
and ITI. The numbers in the left column come directly from the
ratings (For DEFT II and III these numbers are the ratings summed
and averaged over tasks/subzasks and rating scales.). Indices 1n
the other two columns are Jderived from mathematical combinations
of thbe numbers to their left and above them in the table. The
three summary indices (right column) are for acguisition
effectiveness, transfer effectiveness and the sum of these two,
total effectiveness.

Training Probklem defines the deficiency in skills and know-
ledge that the new trainees have relative to criterion performance
on the training device and the difficulty trainees would have 1n
overcoming the deficiency. Training Efficiency 1s rated on the
basis of the instructional features and training pranciples incor-
porated 1in the training devace. Acquisition Effectiveness 1s
designed to give a "poor" score to a device that has a large
training problem and 1s inefficient in dealing with 1t.
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TABLE I

DEFT I Evaluation Summary

Performance Deficit 80
Learning Difficulty 6C
Training Problem 3C o
Quality of Training Acquisition 9c
Acguisitior Efficiency .94
Acguisition Effectiveness 3. 6.
Residual Deficit 20
Residual Leearnang Difficulty 30
Physical Similarity 80
Functional Similarity 80
Transfer Problem 6 00
Quality of Trairing Transfer 80
Transfer Efficiency .89
Transfer Effectiveness €.74
Total Effectiveness 38 65

The Transfer Problem 1s defined by the amount of learning
required on the operatiocnal equipment, or by other means, after
training on the device 1s completed, ratings of the difficulty of
this learning, and ratings of the functional and physical similar-
1ty of the device controls and displays to those on the opera-
tional equipment. The Transfer Efficiency Index is computed from
ratings of the instructional and training prainciples in the device
that contr:ibute to transfer of training.

Like the Acquisition Effectiveness Index, the Transfer
Effectiveness 1Index gives a "poor" score to a device that has a
large transfer problem and 1s ineffective in dealing with 1t,

Evaluation of DEFT

At the time that DEFT was completed a field evaluation
could not be funded. Therefore, an analytic assessment was made
to assess certain scalar properties of DEFT and to examine inter-
rater agreement. Based on expected score distributions obtained
from Monte Carlo distributions, devices with different DEFT
ratings can be evaluvated as different or not. Based on certain
reasonable assumptions regarding the distribution of expected
input values, DEFT outputs are interpretable and meaningful. Ser-
sitivity analysis, which tested the impact on DEFT output of
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varying ainput values, 1indicated thaz, with the exception of the
two efficiency scales, a&all input values nad the same effect on
total score. Efficiency scaies had s Larger effect than other
scales.

Interrater agqreement was exam:ned by having four raters use
DEFT 1, II, and IIT to evaluate three training devices, the M-6(C
Gunnery Trainer (VIGS,, the Burs:t-or-Iarget (BOT) Trainer, and the
Maintenance Procedure Simulatcr (NMPS  fcr  the E-32 Navigation
Computer System. The sever summary aindices shown ir  the twce
columns on the right of Table I were computed for each DEFT rater
and trainer combination. From an analytic assessment of these
results 1t was concluded that there was substantial interrater
agreement for all DEFT indices across tne three devices. However,
1t 1s necessary for raters to agree on their assumptions regarding
the device, trainee population , device utail:zation, and the
meanings of the various DEFT scales prior to making the ratings.

Funds have been allocated for an ainterservice ccntract
effort, starting in FY86, to field test DEFT. SME ratincs of a
number of training devices with known performance capabilities
will pe used. One output expected from this effort i1s the conver-
sion of pertinent DEFT index scales tc scales based on meaningful
training concepts such as trials to mastery, training time, etc.

wide interservice 1interest has been displayed in DEFT.
Personnel from the Training Analysis and Evaluation Sroup (TAEG)
of the Naval Training Evaluation Center have used DEFT I and 11 to
evaluate the 2F64C helicopter trainer, under four different cond:i-
tions, to determine 1f DEFT 1in 1ts present form will be useful to
TAEG. Interrater correlations for two raters using DEFT II ranged
from .81 to .97 for the seven groups of ratings which result 1in
the seven summary indices cf Table I. Correlation of DEFT I and
{I measures of transfer efficiency with transfer ratios based on
trials to mastery in the actual helicopter, after training on the
simulator, averaged .34. The Ns were small for all of these
results, so the results are nou conclusive, but they are encour-
aging.

In the near future the Marine Corps will be evaluating DEFT
for their wuse by using i1t to evaluate the LVT Landing Vehicle
Trainer. In addition, the Air Force has requested information on
DEFT.

The 1nterest of these agencies in DEFT appears to confirm
the need for such a technique, and initial results of the evalua-
tion of DEFT, although incomplete, 1lead us to believe that DEFT
can become a very useful tool in designing and evaluating training
devices.
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Research on Decision Alds for Training Design and Evaluation

Angelo Mirsbella
Army Research Institute
for the
Behavioral and Social Sciences

A key mission of the Army Research Institute (ARI) is to produce
decisioun aids which will help training developers design and evaluate
media, methods, and programs of justruction. This paper susmarizes a
program of research (focusing on maintensnce training) to achieve that
mission, The summary will address some research products which have been
conpleted, and some which are still being developed. It will describe
cooperative efforts among the services.

The programs loug-range objective is to combine a number of job
aids into a decision-support system (DSS) which will unburdea the training
developer. The DSS should provide an audit trail for his or her de-
cisions, instill confidence that cost-effective training is being devel-
oped, improve communication among developers, and yet be easy to
understand and use. Yet, products which are easy . use often require
very complicated science and technology to develop as well as substantial
iuvestments in time and money. Therefore, we have set an ambitious, high
risk goal. Why should we pursue it and what obstacles do we face? First,
why do we need job aided, perhaps high technology, approaches to traimiug
development?

We need them to support increasing requests for accountability
from the Congress. Congress has asked the Services to do a better job of
planning, explaining, and defending how they train their respective
forces. O0SD and the Services have respounded with new policies. For exam-
ple, recent directives from 0SD on training device acquisition and com-
puter-based instruction, require that the choice of a training medium, its
specific design and use in programs of instruction be justified. This
requires data on the expected and/or measured effectiveness of the medium,
At the very least, training managers and weapon developers will have to
point, increasingly, to authoritative bases for decisions on training
system design.
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At the grass roots level, we need decision aids to support the
Service schools and their training directorates. The schools face a very
difficult task in developing training not only for current weapon systems,
but for those on the drawing board. Their difficulty is exacerbated by
shortages of training development specialists and turnover among those
that are available. Oune result is that the schools develop training
partly on the basis of intuitive judgement, which may be difficult to
explain or justify, Therefore, the need for decision alds, if not a deci-
sion support system, is evident. Why haven't we met this need before? The
answer lies in chronic gaps in the science and techmology of training de-
sign, particularly for maintenance.

1. Lack of a critical mass of scientific and expert data to sup-
port training design decisions, and

2. Lack of methodology for translating scientific and expert data
into design technology. These will continue to be chronic unt:il a con-
certed and systematic effort is made to deel with them. Working towards a
decision support system forces the issue for reasons to be explained
shortly.

The Program

Our program at ARI is designed to help move the Army from a pa-
per-based, approach to developing training to a higher technology; mote
objective, more easily documented, and more defensible approach (Figure
1). We have a systematic, institutionalized approach in Instructional
Systems Design (ISD). But ISD has not been very successful, because it
places a heavy information overload on the training developer and requires
a many subjective judgemeuts that are difficult to make. A decision sup-
port system could shift much of this burden from human to machine,

JOB AIDS FORTRAINING SYSTEM DESIGN, _
DEVELOPMENT, ACQUISITION

CURRENT R&D
DECISION SUPPORT SYSTEM

FUTURE
PROCEDURE

CURRENY
PROCEDURES

Figure 1
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The middle of Fig. 1 illustrates how we can bring about this kind
of magic. This section shows one kind of DSS, based upon artificial in-
telligence in the form of an expert system. Here, the training developer
would communicate to the computer the maintenance tasks to be trained,
conditions of training, snd standards of achievemert, and receive a set of
recommendations for designing a maintenance simulator. The designer would
have to provide the front-end analysis, i.e., tasks, conditions, and stan-
dards. But once this was done the design decisions would be made automat-
ically by a set of built-in "if..then rules." Moreover, job aids can and
have been developed to assist with front end analysis, so even this human
function could be machine assisted.

Having decided to bring about this kind of magic, what implica-
tions does the decision have for R&D strategy? The answer is provided by
outlining the steps required to construct a DSS. These provide the
skeleton for the research program which I am addressing in this paper.

Step One is to accumulate a relevant set of scientific and expert
data. In our case, that means data which show how various traliniag varia-
bles influence the acquisition and transfer of maintenance skills. It
also means some form of accumulated wisdom from training experts with much
experience. We are in trouble on both counts, and we're only on Step
One. For many reasouns, we lack adequate amounts and kinds of the first
set. But we're also in trouble on the second set becausa the training
business does not possess the kinds of expertise that one finds in more
mature disciplines like engineering, or medicine.

Step Two is to organize the scientific data so that it is easy
access and process, The traditional approach has been to store scientific
data in journals which are often difficult to obtain and understand. Data
Base Management System technology offers am alternative approach.

Step Three is to develop and assess a variety of technologies for
processing the data in Step Two so that we can generate useful conclusions
and principles of training design. Many technologies are available. But
while they work well in physical science, engineering, and wedicine, they
have not yet been exploited for training problems. Examples of these tech-
nologies include the methods of operations research, mathematical model-
ing, pattern recognition techniques, decision analysis, and artificial
intelligence. In Step Four, the results of the first three steps have to
be packaged for easy use by the ultimate customer.

At ARI we have been or plan to do some work under each of the four
headings above. For example, under Step One we have set up a maintenance
training research facility at George Mason University which is somewhat
vnique. We're using Army simulators and studying Army maintenance tasks
(diesel and Hawk radar repair), but under the controlled conditious of a
laboratory. Over the next three years, we hope to accumulate, a system-
atic collection of training effectiveness data which can be converted into
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specifications for designing simulation and computer-based instruction of
maintenance skills. These in turn would provide part of the basis for an
expert system we are developing.

We have completed the first two of approximately 10 major experi-
ments, We will be looking at the effects of alternative media, ( e.g.
computer-aided instruction vs simulator training), trainicg strategies,
and individual differences. We want to identify the most potent training
system variables and translate them into design principles, Initial re-
sults have been described by Swezey (1985), Under Step Two we have con-
structed a prelimivary training simulation research data base. It
contains of 150 research papers which have been analyzed i{nto 20 catego-
ries of information. The data exists in hard copy (Ayres, et al, 1984)
and exists in computerized form. We plan to conduct a meta-snalysis on
an expanded and revised version of the data base and use the results as
inputs to our expert system., This brings us to Step Three: developing
techniques for convertiug data into useful decisions.

As part of Step Three we have developed procedures to help design
and evaluation of training. The evaluation aids are finished or uearly
finished products ready to implement, so I will describe them first., One
of these products, a8 method called Comparison-Based Prediction of Training
Device Effectiveness, is based upon Comparability Analysis (CA) which is
currently in use by the military -particularly the Air Force - for esti-
mating the reliability ~f new weapon systems. We have adapted CA for use
in training effectiveness analysis. The analyst uses his or her kunowl-
edge (or performance data if available) about existing training devices
to estimate the effectiveness of new devices. A handbook, explaining how
to conduct the aralysis has recently been produced (Klein et al, 1985) and
we are currently exploring ways to field test and implement it.

We have also developed an alternative - and in this case
computerized - evaluation procedure called the DEFT - Device Evaluation
Forecasting Technique (Rose et al, 1985a). DEFT is a decision analytic
method - as is CBP, but one which is based on a mathematicazl model. The
analyst is led through questions about the device being evaluated. His or
her answers {judgements on a scale of 0 to 100). provide the inputs for
formulas which yield various measures of device effectiveness. These, in
turn, ave combined mathematically into an measure of device effectiveness.
The method is being used on a trial basis by the Naval Training Equipment
Center and will be extensively demonstrated and field tested during the
current fiscal year under a new program called ASTAR (Automated Simulator
Test and Assessment).

Lastly, we have developed a draft guidebook on how to empirically
test simulators and training devices for transfer of training effective-
ness. This document is desigued to help action officers who are responsi-
ble for evaluating training devices but who may not be experts in
testing. It aims to tcach the reader emough about the basic concepts,
langusge and methods of testing so that he or she can communicate with
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evaluation speclalists and assess thelr recommendations. It is also de-
signed to help that action officer argue for adsquate testing resources.
We have wmade preliminary plans to hold a workshop for the Army Training
Device Community.

Currently, our Step Three work is devoted to building expert
system for design of training simulators. So far we have built a demorn-
stration system containing 60 trules. We'd like to triple the size of the
demonstration and then take it to a TRADOC School to develop it further
with the help of mainteansnce instructors.

Recently we began a joint program with NTEC and AFHRL to develop
automated techniques for producing training courseware. Our objective is
to construct models of students, instructors, and subject wmatter experts
and then convert these using artificial intelligence methodology into
automated proncedures for doing training front end analysis and building
diagnostic routines. We plan to test the results of this re search on a
training problem that holds cowmon interest for the three services. We
anticipate combining training evaluation methods, the expert system for
training device design, and the automated procedures for courseware devel-
opment into a comprehensive decision support system for training design.

Under Step Four we have written some concept papers identifying
and defining issues in the human engineering and design of a decision
support system (Macpherson & Mirabella, 1985; Singer & Hays, 1985). We
are also developing a joint program with the Ordnmance School so that we
can conduct research on user requirements and test approaches to meeting
those requirements, including specific human engineering designs for the
decision aiding technology that evolves from our various lines of re-
search,

Future Plans and Research Pay-offs

Where do we go from here? We plan to make a con-
certed effort to field test, demonstrate, and implement the training
gvaluation tools already completed. We will also continue research on
artificial intelligence approaches to training development (expert system
and automated courseware procedures). Finally, we will be
developing a test site where we can study user requirements aud match them
with the technologies evolving from our basic research program. We are
targeting FY87 to complete the system compoments, FY88 to integrate them,
and FY89 to demonstrate the resulting DSS at the test bed site.

Suppose we succeeded beyond our wildest dreams and did, in fact,
evolve a DSS which could significantly unburden the training developer.
What benefits would accrue? How could we use such a product to help the
Arny meet its future waintenance training rmquirements? First, it would
contribute significantly towards meeting Congressional and 0SD/Service
directives for accountability in developing, executing, and managing
training., Secondly, it could help document future training requirements.
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A projection of future population characteristics could be used as inpxt
daca for the DSS, and if it were sufficiently comprehensive, it could
return specifications for appropriate future training system designs. If,
on the other hand, we discovered that a particular future projection could
not be represented in the DSS, we could then document this state of igno-
rance and use that documentation as a guideline to new research. With
such a system, we should also be able to significantly reduce the problem
of orienting future action officers who will be faced with the responsi-
bility for training development. Finally, we could cure the chronic ail-
ment of shortages in training and educational specialists.

Whatever the future holds in store because of changes in Army
wmissions, technology, resources, or population characteristics we will be
better able to meet tha . future if we close critical gaps in the science
and technology of training design. The concept of the DSS provides a
useful way to organize the research and development which will be required
to close those gaps.
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THE ARMY EXPERIENCE SURVEY: METHODOLOGICAL HIGHLIGHTS

Jeanna F. Celeste
wWestat, Inc.
1650 Research Boulevard
Rockville, Maryland 20850

Forecasting future enlistment and reenlistment trends, and
developing effective recruitment and reenlistment policies and
procedures has become a very complex task for the all-volunteer
forces. Recent upturns in the state of the U.S. economy have
placed military recruiters in competition with one another and
with the civilian workplace for the limited labor resources.
Military policy makers reqularly need current information about
the characteristics of people enlisting as well as those separat-
ing in order to make informed decisions. More importantly, they
need to understand the reasons for enlistment and separation.

The Qrmy Research Institute for the Behavioral and Sccial
Sciences, recently awarded a contract to Westat, Inc. to design
and administer a large random survey of Army veterans. A major
impetus for performing the survey was the interest expressed by
the Secretary of the Army in assessing the post-service experi-
ences, plans for reenlistment or reserve duty, and attitudes
toward military experience of recently separated soldiers.

It is hoped that the responses of recently separated Army
veterans can provide important data to illuminate their expecta-
tions and values concerning civilian life and to detail gaps
between their expectations versus experiences in their recent
period of active duty. In addition, when compared to data from
Army subgroups who elected to reenlist, these data can illuminate
differences in the expectations/values across various population
subjroups.

This paper reviews the approach taken to obtain these data.

Sampling and survey administration procedures are described along
with a brief discussion of survey ocutcomes.

Survey Administration Procedures

The Army Experience Survey was comprised by a broad variety
of tasks. A sample of recently separated Army veterans was
designed and selected, and a multi-method approach to survey
administration was implemented to include multi-wave survey mail-
ings, telephone followup of mail nonrespondents, and conducting a
limited respondent tracing effort. Each of these survey compo-
nents are described below.

*The views expressed in this paper are those of the author and do
not necessarily reflect the official policy or position of the
Department of the Army, the Army Research Institute for the
Behavioral and Social Sciences, or the U.S. government.
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Sample Design. An extensive sample design effort was under-
taken to select a representative sample of recent Army veterans.
The population of interest was defined as enlisted soldiers who
separated from service between October 1981 and September 1984.
The sample was drawn using Army personnel records maintained on
the FY82, FY83, and FY84 versions of the Enlisted Master File.
The targeted population was further defined on the basis of their
separation statuses. The survey sample was selected drawing most
heavily upon young soldiers separating after completion of a
successful first term of enlistment. Smaller samples were also
obtained on four other groups of separatees including: £irst-
term attritees, soldiers separating at two different points in
mid-career (i.e., soldiers serving more than one term but less
than ten years, and soldiers serving more than ten years but not
retired), and enlisted retirees.

The distribution of sample members by separation status is
presented in Table 1. As the table suggests, the group of pri-
mary interest was the sample of first-term separatees. A related
priority was to be able to perform comparisons of first-term
separatee and attritee responses. The samples of separated mid-
careerists and retiree groups were of secondary interest in the
survey effort.

Table 1

Separation Status of Army Experience Survey Sample

Separation Status n
First-term Separatees 5,413
First-term Attritees 1,616
Soldiers with mere than one term

of service, but less than 10 years 601
Soldiers with 10 or more years

of service, but not retired 500
Retirees 500
Unknowl. separation status 123

TOTAL SAMPLE 8,753

The sample design used provided a representative sample of
the desired size for each of the six separation groups identified
in Table 1. The individual categories of five major variables

*Excluded from the sample frame were: soldiers who separated to
enter officer programs, medical retirees, soldiers who died
while in servic.. &nd separating soldiers granted early release
for reasons other than insufficient retainability.
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were used to determine sample representativeness. These vari-
ables included race, gender, level of AFQT {Armed Forces Qualifi-
cation Test), initial term of enlistment, and time elapsed since
separation. Table 2 presents the 15 categories which were
considered in designing the sample.

Table 2

Sampling Categories (Within Separation Groups)

Initial Term AFQT Time Elapsed

Race Gender of Enlistment Level Since Separation
White Male 2 years Categories 1 year

I and II
Black Female 3 years Category IIIA 2 years

Category IIIB
Hispanic 4 or more Category IV 3 years

years and below

A representative systematic random sample was drawn from the
population frame. Then the basic sample was supplemented with
additional systematic random samples to achieve the desired
sample size across the sampling categories. This design resulted
1n a self-weighting sample.

Survey Administration. The survey administration took a
multi-method approach. 1In general, survey procedures consisted
of multiple survey mailings, respondent tracing, and telephone
followup of nonrespondents. Address information was provided by
the Defense Manpower Data Center (DMDC) on computer tapes.
Respondent tracing procedures were employed for cases in which:
(1) no address was available from DMDC, (2) survey mail was
returned with no forwarding address, and (3) telephone followup
was required. Each of these AES administration procedures is
briefly reviewed below.

DMDC provided the complete set of Army personnel records
from the Enlisted Master Files for FY¥82, FY83, and FY84. 1In
addition, they performed record searches of several different
military personnel files to locate address information for this
population.

A sample of 8,753 veterans separating from the Army during
FY82~FY84 was selected from the EMF files. DMDC was able to
provide at least one address for 83% of the sample (n=7,232). 1In
some instances, multiple addresses were provided. There were no
initial working addresses for 17% of the sample (n=1,521). These
cases underwent sample tracing.
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A variety of sources were employed to assist in locating
addresses and/or telephone numbers for sample members. Scurces
consulted include: NPRC/RCPAC (National Personnel Record
Center/Reserve Component Personnel Administration Center), the
U.S. Postal Service, the Johns Holding Company, Telematch, and

Directory Assistance.

The sample was separated into three groups distinguishable
by the type of tracing required: Group I had addresses provided
by DMDC which were presumed valid; Group II sample members did
not have addresses provided by DMDC and required manual searches
of personnel records at NPRC/RCPAC; addresses for the third group
of sample members could not be located either on DMDC tapes nor
at NPRC/RCPAC and were, therefore, forwarded to the Johns Holding
Company (the credit bureau) for address searching. Sample
members who apparently had good addresses but wno never responded
to the survey were forwarded to the Telephone Research Center for
followup. 1In order to obtain telephone numbers, sample members'
names and addresses were sent to Telematch and/or Directory
Assistance was contacted in the city of their last known address.

Workable addresses were never located for 2% (n=166) of the
AES sample. However, 14.5% (n=1,270) of the sample members were
located by NPRC/RCPAC, and 5% (n=418) of the sample were located
by the Johns Holding Company. Telematch confirmed addresses and
provided phone numbers for 28.6% (n=2,501) of sample members.
Directory Assistance was contacted when cases referred for tele-
phone followup either had no telephone number provided by
Telematch or the number provided did not reach the sample member.

Upon receipt of an address, the sequence of survey adminis-
tration proceeded as follows:

[} Mailing of prenotification letter;
o First-wave mailing of survey;
[} Reminder/thank you postcard;

o) Second-wave™* mailing of survey and prenotification
letter; and

[} Telepheone followup interviewing.

*valid addresses for Group I sample members met one of the
following criteria: (1) the mail was not returned by the Postal
Service, or (2) mail was returned with an address correction and
mail sent to the new address was not subsequently returned by
the Postal Service. Mail which was not returned as undeliver-
able was, for the most part, considered to have reached the
intended party. This assumption was tested through two mail
experiments.

**In cases in which no response was received to the first survey
mailing and multiple addresses were available, either from DMDC
or NPRC/RCPAC, surveys were sent to all known addresses.
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Survey Results. Table 3 presents the results of the survey
effort by method of contact resulting in a completed survey {
(i.e., mail, telephone). As Table 3 indicates, a majority of
completed surveys were obtained through the first mailing of the
survey (62.0%). The second wave mailing elicited a faiz response
rate bringing in another 779 completed surveys (18.6%) of the
total completes. Telephone followup provided an additional 816

f completed surveys--a very successful effort particularly consid- 1
] ering that their sample was tzken from among the respondents who p
had already been sent four survey mailings without achieving a
response.
P
Table 3 {

Sample Completion Rate by Survey Method

E Mail Sample n=8,378* jt

i N $ of Completes i
lst Wave Mail Completes 2,601 62.0%
2nd Wave Mail Completes 779 18.6%

E Telephone Followup Completes ’ 816 _19.4% i
4,196 100.0%

*Does not include completed surveys from
Telephone Only Sample, n=162.

Research Implications

The Army Experience Survey is the first known successful
effort among the military services to survey veterans about their
post-service experiences, and the impact of their service experi-
ence upon their civilian lives. Given schedule and budgetary
constraints, the outcome of the tracing efforts and survey
response rates are encouraging. Telephone followup of honresporn-
dents appears to be a highly effective method of increasing
sample response rates and may prove to increase sample represen-
tativeness by reaching sample members less likely to complete
written surveys.
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USAF Spcuse Survey: The Final Chapter

Maror Mickey R. Danshy
Captain Xarl A. Ibsen
Leadership and Managemnt Desvloprent Centex
Maxwell AFB, Al 361'2-5712

The USAF Spouse Survey (AFSS) was completed by over 11,000 spouses of Aixr Force rulitary amd civilian
personnel during the period 1982-1985. The survey was admunustered as a part of management consulting
conducted by the Leadership and Management Development Center (IMDC}. Short (198S) gives a braef history
of tha consulting process and describes the Organizational Assessment Package (OAP), the main “onsulting
nstyument with which the AFSS was linked. Because of 1ts link with the OAF, the AFSS has proven to be a
umicue source of anformation on tne relationship between work and family issues (Dansby, 1984; Dansb